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ttr 4[ort]2-fiftb CMluii. 


No PciPTico is moTC epnonilly interesting iiiim that nhi<-ii 
explains the common phenomena of life. We see that salt 
^and snow are both white, a rose red, leaves green, and the 
violet a deep purple; but how few persons ever ask the reason 
nhy! We know that a flute pmluoes a musical sound, anti a 
cracked bell a discordant one—^that fire is hot, ice cold, and a 
candle luniinou8-~that water boils when subjected to heat, nnd 
fieezes from cold; but when a child looks up into our face 
and asks us **wliyr" -how many times is it silenced with a 
frown, or called veiy foolish for asking such silly questions!" 
'J'he object of th(» present book is to explain above 2000 of 
these questions (which arc often more easily asked 
answered) in language bo siiiiiilo that a child may understand 
it, yet not so foolish os to oflcud the sciuutilic. In order to 
secure the Strictest accuracy in the answers, the most approved 
modern authors have been consulted, and each addition has 
been submitted to the revision of gentlemen of acknowledged 
reputation for scientific attainments. Sincere thanks arc due Ic 
the RevjiA. Bath Powiiu, m.a., f.c.8., of Norwich, and to 
ItOBEUT James Mann, m.d., for their very careful revision 
of the fdxth, as well as for much useful ialoroiatiun in some 
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of fonner editions;* the almost imporallaled success of 
this little Tolume, of which 300000 copies have been printed 
since the year 1848| is an incontrovertible proof of *it8 accept* 
ability* The Author has spared neither labour nor expense 
to render his ** Guide to the Scientific Knowledge of Thinge 
Familiar^** instructive and amusing to tbe young, as well as to 
those of maturor life. 


To teachei-s ot schools it may be advisable fo state, that, as 
every question has been again and again submitted to a most 
rigid investigation, no alteration of the text will be made in 
future editions; although such os may be needful, to raider the 
oook most generally useful, shall be given by annotations from 
time to time, os subsequent reprints may be demanded. 


# 


* Mr. Suneon Simons, of Cromer, fUmisbed some nseltal hints 
for the second edition: and C. Lloyd, Emi., of Oswestry, Salop, a 
JudirAous revision of the Ufth edition. 


A remsAtable tnstiuice came before the Author some time sineo 
of the statement made In the early pari of this prcfaceip. 'J'he con* 
versation was about smoke—why it was black and not white, like 
the line dust of lime. A little child w’ho was present, asked 
** Why is the kettle so black with smoke 1" Her papa answered 
**Because it has been on the flte;** “But,** (urged the child) 
“what is the good of its being blacki*' The gentleman replied, 
“Silly child—you ask very foolish questions—sit down gtA hold 
your tongue.** lie might have road pp. 206,207,208, and answered 
the ohild more discreetly. 
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PART I. 


INTBODUCTION. 


Q. What is HBAT ? 

A. That which produces the senssv* 
Uon of warmth. 

Q. How is this sensation produced f 

A. Simply by an exchange of tem¬ 
perature with some gubstance warmer 
than ohrselves. 

Q, \\ tioX is the ** stream of heat*' from the 
warmer to the colder substance called ? 

A.* Calo'rio. Caloric, therefore, is 
the agent, whidh produces the sensation 
'of wamUk. 
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( 

Q. What it tha priaeipal bo'^bob heat t 

A. The Sun. * • 

Q. What other aoVBOBS heat are there t 

A. Electricity—Chemical Action— 
fina Mechanical Action. 

Q. What are the principal ebfjsots of heat t 

A. Expansion, Liquefaction, Vapcw 
rization, and Ignition. 


CHAPTER 1. 

Q. What it the great natural bovbcb 
heatf 

A. The Sun. 

Q. Why do BUBBiire eTJissxB tet fire to 
tubetaneet tubmitted to their power t 

A. Because, when the rays of the 
sun pass through the burning glass, they 
are bent towards one point, called the 
'* focus;” in consequence of whic)j, the 
light and heat at this point are very 
greatly increased. 
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Q. J$i> t\e rayt cf (h$ am «M/ aat Jbra to 
ftaturai tubataneea, wirBinx the aanatanee iff a 
burning glaaaf 

A. No: the rays of the am, even 
in the torrid zone, are never Hot enough 
to kindle natural substances, unless con> 
centrated by a burning glass. 


CHAPTER IL 


Q. Ifdmo a bxcoitd boubob tfheat. 

A. Electricity. 

Q. How ia BLBCXBicm moat oommoiUf 
aem in batubx ? 

A. As lightning. 

Q. a What ia LiOHTirnrsP 

A. Lightnin g is accumulated electricUg 
discharged from the clouds. 

m 

How many different kimde qf lightning 
nre tneref ^ 

Xa As there are two kinds of elec- 

• s . 
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BLBCTRTCirr. 


• • • * * • 

tricity, so there are two kinds of light* 

ning also. ^ 

Q. What are the two kindt of electbicitt 

tailed f 

A. The Vitreous and Resinous;— 
sometimes tlie Positive and Ne^tive. 

Q. what causer the discharge of an ElBO* 
TBIC CLOL'B P 

A. One kind of electricity rushing 
from a cloud, to unite itself with tlie 
otlier kind, either in another cloud, or 
iu the earth. 

Q. What takes place when the two kinds at 

tleclrioity meet P 

A. I’hey neutralize each other. 

Q. What is a thundeb-storm P 

A. The disturbance caused in the 
air, when siwcessive discharges of accu* 
mulated electricity take place. 

Q. What are the sources of the electrietty 
which accumulates in the clouds t 

A. 1st— Emporatton from the earth s 

suiface; "■ 
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Sndly—I'he chemical changes which 
take ^lace in the earth’s surface, and in 
the air; and 

3rdly—Probably friction between cur¬ 
rents of fur of unequal temperature, 
passing by each other. 


Q. How uiQB are the uoHTNiHO olovdb 
fivm the earth f 

A. Sometimes they are elevated 4 or 
5 miles; and sometimes actually touch 
the earth with one of their edges: But 
they are rarely discharged in a thunder 
storm, when more than 700 yards above 
the surface of the earth. 


Q. How do eueh objeete aa trees, steeplee, 
animala, S[e., help the discnarge gf eleotrie clouds f 

A. They reduce the distance between 
the electric cloud and the earth. 

Q. * Why is lightning sometimes rOBkED? 

A. Because the dash is divided by 
certain terresii'iol 
proMhes. 

Q. i* ^he Jlash sometimes Eto-SAe? 

A.. Because lightning condenses the 

* » if • 


objects whidu it ap 
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ELECTRIC ITT. 


oir m the immediate advance of its path, 
and flies from side to side, in oTdor to 
pass where there is the least resistance. 

Q. When it thejlath stbaiout ? 

A. When the distance through wliich 
the flash has to pass is small, so that the 
air in advance of its path is not suiflciently 
condensed, to cause it to fly from side to 
side. 

Q. What it SHEET LIOHTNINO P 

A. The light of a flash reflected in the 
clouds, when the flash itself is concealed 
from view. 

Q. What OTHEB form does lightning oeea^ 
eiondttf attumef 

A. It sometimes assumes the ghhular 
form, and sometimes what is called the 
brush form. 

Thii hrmh dlBobim what It called **Castor aad FhUoz,** or 
**£linoe-ftre.** Dr. wedaf eaTSi it b a discharge between the air 
and aome condnoior. 

^n^ osaae of lightning is not known. 

Q. Why doe$ liyhtniny ^produce a Aash wh^ 

U pandB thronyh the atb ? ^ 

• * 
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j ^ • • * 

A. Because tlie air, being a non* 
conAuciWy cannot convey it in an invisible 
<brm. 

Q. Doet lightning kever produee a Jlath 
when it pastes through a oonouctob ? . 

A. No: electricity passes through all 
tmductors in a quiet and invisible form. 

i» 

Q. Why does ligutnino sometifMB kill 
men and heaste f 

A. Because (when tlie electric current 
passes through a man or beast) it pro* 
duces so violent an action upon the nerves, 
as to destroy life. 

Q. When is a person struck dead by 
lightning ? 

A. Only when his body forms a part 
of the lightning's path; i.e., when the 
electric fluid, (in its way to the earth) 
actually passes through his body. 

Q. Why are animals sometimes H0bt hy 
lightningy and not killed ? 

u 

A. Because the amount of electric 
fluid which passes through tlieu* bodies, 
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THUNDER. 


is enough to injure themj but not to 
destroy life. 

Q. What it THOVszB P 

A. The noise made by the concussion 
of the air when it closes again, after it 
has been parted by the lightning flash. 

A ]Mirt of the ndM li owi&g to certain phygieal and chemicat 
akanget prodoeod In the air by the electric Anid* 

A 

Q. is THVKDEB Sometimes on tast 

CBASH ? 

I A 
\ ' 

A. Because the lightniiig-douA is 
near the earth, so that all the Vibrations 
of the air (on which sound depends) 
reach the ear at the same moment, and 
seem like one vast sound. ” 

Q. Why it the peal tometimet an ibbesu* 
l>AB broken boab P > 

A. Because the lightning>cloud is a 
long way off; and as some of the vibra- 
tions (ff the air have further to travd than 
others, they reach the ear at differeni 
tuna, and produce a cogi^uous sowndu ' 
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——3 f A ^ 

Q. Which vibraHont mil be sooKzeT heard f 

A. 'Tliose produced iu the lowe$t por* 
tiuus of the air. 


Q. Wh^ will thou vibrafiofu be heard Timft, 
which are made last ? 

A. Because the flash is almost tn< 
stantaneous; but the sound takes a 
vhiile second of time to travel 380 yai’ds. 

Q. Af a thunder-cloud were 1000 yurde qff\ 
how l^ng would the peal last ? 

A.‘ Five seconds: we should hear 
the vibrations produced in those portions 
of tlie air contiguous to the earth; then 
those more remote: and it would be five 
sectmds before those vibrations readied 
us, which were made in the immediate 
vicinity of the. cloud. 


380 X 5 » 1900. 

, TbiB Ulnsuatlon BuppoMi the lightninir to flanh direettr fram the 
cloud to the lietencr. 

Q. Why ie thvitdxb sometimee like a deep 
emowL P 
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THUNDER. 


A. Because the stem iS jar distant 
and the sound of the thunder is indistinct. 

Q. Sow it the tound of thunder ideated hj 
LOCAL eircmi9tanoe$ ? 

A. The jUitter the country, the more 
_,iinbroken the peal. Mountains serve to 
break the peal, and make it harsh and 
irregular. 

Q. Wh<aUtheeau»etfvovLVSn'snvvmn^ 

A. The echoes of the peal rever¬ 
berating amongst masses of cloud and 
terrestrial objects. 

Q. Wh) it a flath of lightning genendlg 
followed hy poxtbihu baitt P 

A. Because it produces a change in 
the physical condition of the air, rendering 
it unable to hold so much water in 
solution as it could before; in» conse¬ 
quence of which, a part is given off in 
heavy rain. 

Q. i* o Jlath of lightning generally 

fidlowed hy a gust qf wibs P 

A. Because the physical condition oj 
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the air is ^tarbed by the passt^ of 
\ightniflg, and wind is the result of this 
disturbance. 

Q. it there no thunder to what it eaUeJ 

BUHIUB LieUTNISO P 

A. Because the h'ghtning-clouds are 
so far distant, that the sound of the' 
4huuder is hst, before it reaches the ear. 

Q. Do TUUND£B>BOIiTB OVCT drop ffOM tho 
eloudtf 

a 

A. No; the notion of thunder-bolts 
arises from the globular form which 
lightning sometimes assumes. 

. Q. ^ thwnder often eeveral raomenU 

AT L'JSA the^ FLASH ? 

A. Because it has a long way to come. 
Lightning travels nearly a million times 
faster jLhan thunder; if, therefore, thq 
thunder has a long way to come, it will 
not reach the earth till a considerable 
time after the Jlash. 

Q. * Why eon we tell the jdistavcx of a thun¬ 
der cloud, hy observing the interval which elapses 
the flask and the peal T 
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A. Because the flash is tnstantaneous; 
but thunder will take a whole sSbond oj 
time to travel 380 yards; hence, if the 
flash be five seconds before the thunder, 
the doud is 1900 yards ofif. 

The tpeed of tifrhtnincr U eo ureat, that it would fro 480 tlmee 
found the earth in one minute; whereas thunder would go scarcely 
IS miles in the same space of time. 

Q. WhU PLACES are tnoti dangerou* during 
a 8TOKU ? 

A. It is very dangerous to be near a 
tree, or lofty building; a river, or any 
running v/ater. 

Q. u it DAiTOEnoirs to be kf, ar a tbeb 

or lojtg building^ during a tiunder-etorm f 

A. Because a tall object (like a tree 
or spire) will fre(juently discharge a 
lightning-cloud; and if any one were 
standing near, the lightning might 
diverge from die tree, and pass through 
the fluids of his body. 

Q. IFoio can a tube or spire disciiarob « 
Kgktnifg-cloud P 

A. A lightning-cloud (iluating over 
a plain) may be top far off to be dis- 
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charged hy^it; but as a tree or spire 
would Ihorten this distance, it might no 
bnger be too far off to be discharged. 

For ezomplo—if a li^htninK-oloud were 700 yards above a con¬ 
ductor, it would be tvo far o^tobo dischurfredbut a tree or spire 
AO yards high, would make toe cloud only 050 yarclfi nft a conductor; 
In oonaequenoe of which, the cloud ^ght be uistantly dUvhnrgtd, 

Q. Why would lightning Jig Jroni a tree or 
jqpire^ into a man stanaing near ? 

A. Because the electric fluid always 
chooses for its path the hest conductors: 
and, if the human fluids proved the 
better conductor, it would pass through a 
man standing near the tree, rather tliaii 
down the tree itself. 

There would be no danger if the treeor aplre were made ofmftni 
because metal is a better conductor than tlie human fluids. 

Q. Does lightning go through the inside, or 
down the outside of a tree f 

A. It runs down a tree between the 
bark and the wood, where the sup is most 
abundant. 

t 

Q. s Why does lightning take its coi^rse be¬ 
tween the bark and wood ojla tree / 

4- Because it luakes choice of tlie 
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best conductors ; and this of a tree 
is best suited for a conductor. * 

Q. Why doe$ lightning pau through the 
i2r9ii>B of a ^nan / 

A. Because the fluids of the huma^ 
body make a better conductor than the 
skin; therefore, lightning passes through 
a man, and not down his skin. 

Q. Why it it danoebovb to be near mttor 
during a thunder-etorm i 

A. Because water is a good con* 
ductor; and lightning always takes in 
its course the best conductors. 

Q. Why it it dangerout for a man to be 
ICXA.B WATEu, in a thunder-storm t 

A. Because the height of a man may 
be sufficient to discharge a cloud: and 
(^if there were no taller object n^h) the 
lightning might make the man its con¬ 
ductor to the water. 

See the first note on Ifi ^ 

Q. Why *9 it danyerotte to remain in a 
CHUBCH-6T££PL£, duHnq a thunder-etorm t 
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A. 6%catise the church steeple % a 
tall olgeot,^ and composed of imperfect 
conductors. 

Q. Are iron houiet dangeroue during a 
ttormf 

A. No. Because the metal walls 
\rill convej the electric fluid harmlessly 
to, the ground. 

* Q. What PAitTS of a building eiould he 
apoided during a thunder-storm ? 

A. Those connected with the roof by 
a continuous line of conducting sub¬ 
stances, but which have no outlet of 
conductors downwards. 

8neh ts the ifove with ito column of tuem^iug nnoke. 

Q. Why has the stove no outlet of conductor 

downwards ? 

A. Because it stands upon stone, 
and is embedded in bricks; both of 
which tre non-conducting substances. 

Q. Would lightning leave the stove and 
strike a person standing near it t 

A. ^ It might, if by this means a more 
direct passage were oflered to some 
conducting substances. 
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When doee lightning ptt9$\novi thi 
BABTH to the OLOUBB ? I • 

A. One kind of electricity ftlways 
passes upwards to the clouds, whenever 
other kind passes downwards to the 
earth, 

Q. Which kind of electricity passes down- 
WAiiJ)S,yroOT the clouds to the earth f 

A. Generally the vitreous, butocca-^ 
sioTially the resinous. 

Q. Which kind of electricity passes XTP- 
VFAnus, from the earth to the clouds? 

A. Generally the resinous, but occa¬ 
sionally the vitreous. 

Q. Why is vitkeous electricity so called ? 

A. Because it was iirst procured by 
rubbing glass. 

Fitreot4$ Lb a Latin word, meaninir '*of the nature or property ol 

g\an^." 

Q. WHiy is hesikous electricity so called ? 

A. Because it was first proemred by 
rubbing resinous substances. 

Q. Are there any other names hy which the 
vitreous and resinous electricities are also known ? 

A. They are sometimes called* posi¬ 
tive and negative electricities. 

So called by Dr. Fi anklin and hla dlaaiploa. 
n 
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Q. Wlty* leere the terme “pmiUive" and 
"neyatifie" imployed to expreu eonditione tf 
eleetrieityT 

A. Because the early electricians 
conceived that there were not two kinds, 
but only two states of electricity; the 
one marked by a superabundance, and 
the other by a deiiciency, of one and 
‘the same fluid. 

Q. Why it it dangeroue to lean AOAENST a 
WALL during a thunder-ttorm T 

A. Because the electric fluid will 
sometimes run down a wall’, and would 
leave the wiM to run down the man, 
because he is a better conductor. 

Q. Why it it dangerous to Biiro a bsll 
diuring a thunderstorm f 

A. Because bell-wire is an excellent 
.conductor ; and the electric fluid, passing 
down j;hQ wire, might run through o)ir 
hand and injure us. 

Q. Why would the ligHning run through a 
man touching a bell-handle ? 

A., Because the human body is a 
better conductor than the wall (between 
the bell-handle and the floor); and as 
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lightning always chooses tffe test con> 
ductor for its path, it would ^ this case) 
pass tlirough the man, and injure him. 

Q. Why is it dangerous to bah a shutteb 
during a thunder-storm / 

A. Because the iron shutter-btu* is an 
excellent conductor; and the elecUic fluid 
might run from the bar through the person 
touching it, and injure him. 

Q Why is it da/ngerous to he in a crowd 
during a thunder-storm ? 

A. For two reasons: 1st—Because 
a mass of people forms a larger, and a 
better conductor, than an individual: 
tuid 

Sndly—Because the vapour arising 
from a crowd increases the conducting 
power of the air above. 

Q. Why is a nahs of bodies a better eon- 
ductor than a single lodg ? 

A. As eaxh Imng body is a conductor 
of electricity, a connected mass of people 
would afford a readier passt^e /or a 
larger quantity of electricity, than a single 
individual 
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Q. ^i» danger inereated bg tie yajpOCB 

which nieet flam a crowd f 

A. Because vapour is a conductor, 
and would lead the electincity down 
towai’ds the crowd. 

Q. JVhy is a theatre dangerous during a 
thunder-storm f 

A. Because the crowd, and great 
vapour arising from so many living 
bodies, render it an excellent conductor 
of lightning. 

Q. Why it a riiOCK of theep in greater 
danger than a smaller number t 

A. 1st—Because each sheep is a 
conductor of lightning, and the conduct¬ 
ing power of the flock is increased by its 
nunwers: and 

loudly—The vapour arising from a 
ilock of sheep increases the conduoting 
power of the air above. 

Q. Why is a hero qf cattle in danger during 

a elurm t 

A., 1st—Because the number of living 
bodies in6reases the conducting power of 
their animal fluids: and 
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2ndly—The vapour arisinfe from a herd 
increases its conducting poT^r. * 

t Q. -$^0 perton be tAroad in a thwndier- 
etorm, lekat place ie the eqfest f 

A. Auy place about 20 or 30 feet 
from some tall tree or building; if it be 

not near to running water. 

Q. H^hp would it he safe to stand 20 or 80 
feet from some tall tree, in a thunder-storm ? 

A. Because the lightning would 
always choose the tall tree as a con* 
ductor; and we should not be sufficiently 
near the tree, for the lightning to diverge 
from it to us. 

Q. ^ a person he in a OAnniASE in a 
thunder-storm, in what way can he travel most 
eAVKLV f 

A. He should not lean against the 
carriage; but sit upright without touch* 
mg any of the four sides. 

Q. TFhy should not a person lean «iOAnrsT 
ihe carriage in a storm / 

A. Because the electric fluid might 
run down tlie sides of the carriage; and 
(if a person were leaning againsUthem) 
would make choice of him for a conductor, 
and perhaps destroy life. 
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Q. l^y it the uiDDLi ^ a room more uffe 
than any <^hef part ((fit, in a thundar-etorm t 

A. Beeause the lightning (if it struck 
the room at all) would come down the 
chimney or walls of the room; and 
therefore, the fuither distant from these 
die better. 

Q. Why ie a hattrebs, bed, or hearth • 
RDO a eeeurity, to a certain extent, againet injury 
from lightning ? 

A. Because they are all non-con* 
ductors; and, as lightning always makes 
choice of the best conductors, it would not 
choose for its path such things as these. 

Q. la an 1B05 bedstead dangerova in a 
Harm / 

A. No; for it is so good a conductor 
that the electricity would pass down it in 
preference to the animal fluids. 

Q. Is a man in metal aemoub in danger 
from lightning f 

A. No; for the armour is so good a 
condu(jtor that the electricity would pass 
along it in preference to the fluids of 
the human body. 
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■ Q. Why do P1BCB8 OF UBTjUk, »&eh at keyt, 
teatekee, nnyt and broochet, eartf^ a^put tht 
perton, ineroate the danger from lightning/ 

A. Because they oifer strong induce- 
ment to the electaicity to take them in its 
path, but do not extend far enough to 
iionduct it to the earth. 

Q. It it better to be wet or dry during a 
storm f 

A. To be wet: if a person be m any 
open field, the best thing he can do, is 
to stand about 20 feet from some tree, 
and get completely drenched to the skin. 

Q. Why is it better to be itet than dry in 
a storm t 

A. Because wet clothes will conduct 
the discharge harmlessly over the surface 
of the body. 

Dr. Franklin fonnd that he could not destroy a wft rat by elec¬ 
tricity artificially accumulated, although he could a dry one. 

Q. What should a feauful pers&n do^ in 
order to he most becubb in a storm f 

A. Draw his bedstead into the middle 
of his room, commit himself to the care 
of God, and go to bed; remeaidiering 
that our Lord has said, ‘‘ The very hairs 
of your head mre all numbered.” 
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M. B. Bo greot dAiger needs reaUyio boanprdwndod from light¬ 
ning, if yon evoidstaklng your position near UU trens, spiresb 
other elerited objicts. 

Q. What M a LiauTiriKfl-ooVDVOTOB f 

. A. A metal rod fixed in the earth, 
running np the whole height of a build* 
ing, and rising in a point above it. 

The point of a conductor sbeold rise well into the air, and be 
made tnongular, like a bayonet. 

Q. What metoA ia the beet for this purpose ? 

A. Copper. 

Q. Whp is OOFVEB letter than iron t 

A. 1st—^Because it is a better con¬ 
ductor than iron, and therefore not so 
easily fused by hghtning; and 

Sndly—It is not so much injured by 
weather. 

N. B. Electricity does not produce heat when it passes through a 
good conductor; heat only appears when the free passage of the 
electric matter is obstructed. 

The following numbers express the relative value of several kinds 
of metal, in conducting electricity: » 

Lead L-dfron 2|.—Zinc 4.—Copper 12. Copper is, therefore, e 
times better as a conductor of lightning than iron. 

Q. JVTiat is the use of a Ughtning-conduetor? 

A. It furnishes a patn lor tne passage 
of li^tning, which will run down a metal 
rod i^ier fhan the walls of a building, 
because metal is a better conductor. 
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Q. How TAB ioet the hene/yM ii^himtee 

tf a Ughtning-eonduetor eMend f * « 

A. This has not been accurately 
determined; but one conductor will 
sufficiently protect a building of ordinary 
extent. 

Q. Whif are not Ughtmng-condnetort more 
gtnerMy need f 

A. Because many accidents have 
arisen from conductors of defective 
construction. 

Q. How can lightning-eonducton be pro- 
duetioe tjf hahu ? 

A. If the rod be broken by weather 
or accident, the electric fluid (being 
obstructed in its path) may damage tlic 
building. 

Q. ^ the rod he unbroken, is any evil to be 
apprehended from it? 

A. Not if the rod be thick eiAugh to 
conduct the tc/to/e current to the earth : 
But if too small for this purpose, the 
lightning will fuse the metal, and,injure 
the building. 

If eopper be emplored, the diameter of the rod thould be half ar 
^noh. An iron rod tiuoihid be aomc wuut thiuker. 
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. Q. SauTdoet lighthihs nnuimM kkock 
DOW houtaSond ekurehett 

A. The steeple, or chimney is first 
etrack; the ^ghthing then darts to the 
iron bars and cramps, employed in tlie 
building; and (as it darts from bar to 
bar) shatters the bricks and stones, 
which oppose its progress. 

Q. Tell me liow St, Bride's Church {Londtm) 
was nearly destroyed by lightning^ about 100 years 
ago, 

A. The lightning first struck the 
metal vane of the stocxdc, and ran down 
the rod; it tlxen darted to the iron 
cramps, employed to support the build* 
ing; and (as it flew from bar to bar^ 
smashed the stones whicli lay between. 

Q. Why did the lighinimg fly about from 
place to place^ and not pass down in a straight 
course t • 

A. ^Because it always takes in its 
course the hesi conductors; and will fly 
both right and left, in order to reach them. 

Q., Why does i.tgbtbtng turn milk soob? 

A. Becduse it p*’uduce3 a disturbance 
in the electrical condition of milk which 
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causes the complex organic ^hody to de¬ 
compose, and consequently td turn sour. 

Q. Jf siXBio AOio ever formed in tie nir 
bjf liyhtniny T 

A. Yes. The chemist, Liebig, found 
nitric acid in 17 specimens of rain-water, 
eoUected immediately after thunder-storm: 
although in 68 specimens, collected at 
other times, no traces could be found, 

Q. What ie nitrie acid f 

A. The gases, nitrogen and oxygen, 
chemically united together, in the pro¬ 
portions of one part of the former to 
live parts of the latter. (N Oj) 

Q. Where do the oxygen and nitrogen come 
from^ that are formed into nitric acid hy lightning / 

A. The air itself is composed of 
oxygen and nitrogen mechanical^ min¬ 
gled together. The passing lightning 
has the power of making a portion of 
^se combine chemically. ^ 

Q. What is tie diffi^enee hetween eiemieal 
union and mechanical admiwturef 
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A. In efchmical union, the properties 
of tho mingled bodies are altered. In a 
Toechanical admixture, they are not. 

Dlflbrent coloured sends shaken lOgether In a bottle mU meeban* 
ically. 'Water poured on quick-lime unites spith it chemically. 

Q. Whjf doet LiaHTiriNa ivm bbeb sovb, 
aUhovgk contained in a close cask T 

A. Because, if beer be imo and 
the process of fermentation incomplete, 
lightning so accelerates the process, as 
to turn the sugar into acetic acid before 
it has passed through the intermediate 
state of alcohol. 

Q. Why is not old beeb and bteobo 
POBTEB made SOUB hy lightning T 

A. Becausp the fermentation is more 
complete ; and, therefore, is less affected 
by electrical influence. 

Q. Why is UETAli sometimes bused' 'hy 
lightning t 

A. Because the surface of the metal 
is too small to afford a path for the 
electric current. 

Q. does liobtbibo bubiet the aib i 

A. For two reasons* 1st—Because 
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Uie electric fluid produces * nitric acid 
in its passage through the air^ and 

2ndly—^Because the agitation of the 
storm stirs u^> the air. 

The “nltrio acid" Is produced bv the eomhination of eome por* 
tlona of the ozygeu and nitrogen of the air.* 

Q. How does the production of nitrio acid 
PUBiFT the oirT 

A. Nitric acid acts very powerfully in 
destroying the exhalations, which arise from 
putrid vegetable and animal matters. 

Q. Why ie LiSHTiriire more common in 
BUMMEB and AUTUMB, than in yiriny and winter t 

A. Because the heat of summer and 
autumn produces great evaporation', and 
the conversion of water into vapour always 
developes electricity. 

Q. Why doet a thundeb-btobm generally 
follow very dry weather t 

A. Because dry air (being a non» 
conductor) will not relieve the clouds of 
their electricity; so the duid accumulates, 
till the clouds are discharged in a storm. 

• The ozygeii and nitrogen are Aet comhUted^ but rimplj mSmed 
intheordmarjair; butUghtningcawMesooine portions, of the mixed 
ekiuents to combine. 
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Q. W^,dom a thitksbb-btork rirely 

tueeeed wet weather ? 

A. *Be<^use moist air or falling rain 
(being a conductor) carries down the 

electric fluid gradually and silently to 
the earth. 

Q. Why ie electsicitt excited hy ebio* 

TION? 

A. Because friction disturbs the 

equilibrium of the two fluids; which 
remain no longer quiescent, but separate 
from each other. 

When this disturbance takes places the two fluids are said to be 
In ** a free state.’* 

Q. Why ie a TBEE eometimee scorched by 
lightning, as if it had been set on fire t 

A. Because it obstructed the course 

of the electric fluid, in its way to the 
earth; and when electricity is obstructed 
in its path, it gives out great heat. 

This would be especially the case in old knarlcd oaks, and dry 
■apless tn^^, which would be but very imperfect conductors. 

Q. Why is the babe of a tree often ripped 
quite off" ^ a flash of lightning ? 

' A. Because some obstruction is ofler- 
ed to Ae electric fluid in its passage down 
the tree, and the bark is ripped off by the 
mechanical violence of the resisted flash. 
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Q. W%y an BOvaiiB cf tribes broien 
by lightning f •• 

A. Because the mechanical Jhrce ot 
lightning is veiy great; and, as the boughs 
of a tree are imperfect conductors, they 

mil often be broken oflF by this force. 

Q. Why i* an eleetrie shoeh felt host at 
the Kinow-joiKT P 

A. Because tho path of the fluid is 
ibstructed by the joint: The shock (felt 
<ic the elbow) is caused by the fluid 

leaping from one hone to another, 

Q. Is electricity accompanied with any 
ODOUB? 

A. Yes; near a large electrical ma¬ 
chine in good action, there is always a 
peculiar odour, resembling svlphur and 
phosphorus; this odour is c^ed “ Ozone.” 

Pronounce o-eonb, in two Byllablea. 

Q. Has this peculiar odou/r, called “ OzoNB,” 
been observed m thunder-storms f 

A. Yes; at times the odour 

ftrevails, and sometimes the phosphoric. 

If the gaaeouB body disengaged by lightning, reaches us in a oon- 
vpntratea fonut the odour is sulfuuuuub ; if in a JiliUed form, It is 
PIIOSPUUUIO. 

Q. Whaf are ruii'euaiTEB P 

A. Hollow tubes produced in sandy 
soils by the action of lightning. 
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Q. Hew ioet lightning produce fulgurit » / 

A. When it enters tne 'ear&, it fuses 
the flinty m&tter of the soil into a vitreous 
(or glassy) substance, called a fulgurite. 

Q. How doe* lightning tometimet affhet the 
character of iron and btseIi ? 

A. Bars of iron and steel are some¬ 
times rendered magnetic by lightning. 

Q €Hve an inttance of the nuynetie gffeet* 
of lightning. 

A. Sometimes it will reverse the mag¬ 
netic needles of the electric telegraph, 
and sometimes destroy their magnetism 
altogether. 

Q. What i* minmt hg the magnetic needle* 
being retrrbed ? 

A. That part of the needle which 
ought to point towards the north, is made 
CO point towards the south ; and that part 
which ought to point south, is made to 
point towards the north. 

Q. How doe* lightning act upon the magnetie 

needle* of the electric telegraph? 

A. The electric fluid is conveyed 
along .the conducting wires round the 
telearaphib needles. 
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CHAPTER IIJ. 

Q> What ia the third aouree qf heat f 

A. Chemical Action. 

Q. What ia meant hy chemical action being 
the source of heat? 

A. Many things, when their chemical 
constitution is changed, (either by the ab¬ 
straction of some of their gases, or by the 
combination of others not before united) 
evolve heat, while the change is going on. 

Q. Explain by iUuatration what you mean. 

A. Water is cold and sulphuric acid ia 
cold; but if these two cold liquids be mixed 
togeilier, they will produce great heat. 

Q. Why doea cold wateb, po%tred on ’Loa, 

produce great heat f 

A. Because the water unites with 
the lime; and becoming solid, gives of! 
that beat, which was necessaiy to retain 
it in a fluid state. * 

N.B.>-Heat is alwan evolved^ when a fluid is oouTcrted into a. 
iolid form. Heat is always absorbed^ ^hen a solid is changed into 
a liquid state. 

Q. Where doea the heat eomejrom t 

A. It was in the water before; but 
was in a laterd state:" 
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Q. Was Here heat in the cold isater Und 
Ume^ before th^y were mixed together t 

A. Yes. AU bodies contain heat; 
the coldest ice, as well as the hottest fire. 

Q« Is there heat even in ice ? 

A. Yes; but it is latent (i.e. not 
perceptible to our senses). 

Latent, from the Latin ivord, Lateo (to lie hid). 

Q. How do you know there is heat, if you 
cannot perceive it ? 

A. Thus: if a pound of ice, 32 
degrees of temperature, be melted oyer 
a fire, although 140 degrees of heat 
are absorbed by the process, yet. the 
temperature is not increased in the 
slightest degree. 

The melted ioe will still be 32* and not 172*. 

Q. What hecoTnes of the 140^ of heat which 
went iinlo the ice to melt it ? 

< A. It is employed in the mechanical 
work ofachanging the solid ice into water. 

Q. When water is' converted into steaMi how 
much heat becomes latent or insendhle 1 

A. As much as 1000 degrees, all of 
which M eruploycd in the mechanical 
work of breaking up the water into steam, 
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*Q. How is it possible for 140 degrees of heat 
to pass into tee wUhaut raising ths*Umpeeabafe f 

A, Heat, like any other force, can 
do only one thing at a time. In ice it 
employs its whole force in breaking np 
the solid into a liquid; and if its whole 
force is thus employed, it has none left 
for raising temperature. 

Q. Explain how 1000 degrees of heat pass 
into boiling water without increasing its temperature, 

A. Its whole force is employed in 
changing the water into steam, and if its 
whole force is so employed, there is none 
left for raising temperature. 

Q. How can we he made to feel the heat of 

lOB or SNOW ? 

A. Into a pint of snow put half as. 
much salt; then plunge your hands into 
the liq^; and it will feel so intensely 
cold, iWKt the snow itself will seem warm 
in con^orison to it {see p. 377). 

Q. Is SALT and snow really goldeb than snow / 

A. Yes, many degrees; and by dip¬ 
ping your hands into tiie mixture first, 
and into snow afterwards, the sndw will 
seem to be compardtively warm. 
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Q. Wiatjk nax P 

A. Heat and light, produced by the 
fteombustiion of inflammable substances. 

■ Q. Sow U SEA.T evolved by combustion f 
" A. By chemical action. As latent 
heat is liberated, when water is poured 
upon lime, by chemical action; so latent 
heat is bberated in comhustion, by chem¬ 
ical action also. 

Q. What OHEitiOAL ACTION takes place in 
combustion f 

A. The elements of the fad separate 
from each other, and combine with the 
oxygen of the air. 

Q. What are the JShuymnTB of TWh? 

A. Carbon, hydrogen, and oxygen, 
'together with certain mineral substances 
found in the ashes. 

Q. Wkat oflre the elements of 

iLXE ? 

A. Oxygen and nitrogen, mixed toge¬ 
ther in the following proportions:—^Four 
gallons of nitrogen and one of oxygen 
tvill m^ke 6 gallons of common air. 

Air contains small quantities of carbonic add gas and ammnriat 
SB alro vapour of water. 

Q. What is cahuonP 
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A. The solid part of *&iel. Carbon 
abounds in all animal b^es,* earths, 
and in some minerals. 

Q. Mention some different epeciea of oabbon. 

A. Common charcoal, lamp-black, 
coke, and the diamond. 

Q. What it HYOBOGEir ? 

A. An inflammable gas. The gas 
used in our streets is hydrogen driven 
out of coals hy heat. 

Goal gaa (more eorreotly speaking) is oarburetted hydrogt’n, Le. 
earbon and nydrogen. Sef p, 293. 

Q. What art the characterittict of hydrogen 

yatf 

A. let—It is the ivgntest of all known 

substances: 

Sndly—It will burn immediately it is 
ignited: and 

8rdly—A lighted candle (immersed in 
it) mil be instantly extinguished.’” 

* Hydrogen gaa may be made thus:—Bat some pieces of xlne|ii 
Ina fllinfra into a glass: puur over them a little sulphuric acid 
(▼itriol), diluted wi^ twice the quantity of water: then cover the 
diem over for a few minutea, and hydrogen gas will be given off. 

nXPBKIXKNTa. 

Jf a flame be put Into the glass, an npi:.osio>r will b^ made 
< If the experiment be triedln a phial, which has a piece of toliaooo* 
pipe run thmugh the cork, and a light held for a few moments to 
tim top of the mpe, plamb will be made. 

If a oaUoon oe heldnver the phial, (so that the gaa can inflate 14) 
Ihi win MCfiff in a very iew minutea* 
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Q. l^ha it oXTaiK P 

A. • A gSs, much heavier than hydro* 
geh; it gives brilliancy to flame, and is 
essential to animal life.* 

Q. What is NITUOGEK P 

A. An invisible gas, which is the 
principal ingredient of common air: it 

* Oxygen gan is much more troublrsome to make than hydrogen. 

Thf* cheapest plan is to put a few ounces of luang^ese (called the 

black oxide of manganese) into an iron battle, furnished with a bent 

tube; set the bottle in a lire till it becomes red hot, and put the end 

of the tube into a pan of water. In a few minutes, bubbles wUl rise 

through the water: these bubbles are oxygen gas. * 

# 

These bubbles may be collected thus: —]:<‘ill a common bottle with 
water: hold it Inverted over the bubbles which rise through the pan, 
but be sure the mouth of the bottle be Imld in the vmter. As the 
bubbles rise into the lx)ttlc, the water will run out; and when all the 
water has run out, the bottle i.s full of gu.s. Cork the bottle while the 
month remaina under wnter: set the bottle on its base; cover the 
cork with lard or wax, and the gas will kei‘p till wanted. 

N. B.—The quickest way of making oxygen gas, is to rub together 
In a mortar liulf an ounce of oxide uf copper, and half an ounce ot 
ehloriitc of potassa. Tut the iiti.xlui'e into a common oil flask, fhr- 
nished with a cork which has a bent tube thrust through it. Heat 
fbc bottom of the flask over a caiulle or lamp; and when the mixture 
is r«Hl hot, oxygen gas will be given off. >’ute—the tube must be 
ImmerBOd in a pan of water, and the gas collected as before. ’ » 

(Chlorate of potassa may be borgnt at any chemJsifb; and oxide 
of copper igay be procuiedby healing a sheet of copper red hot, and 
when cool, striking it with a huianicr; the scales that peel off, are 
oxide of copper.) 

. Exp. Put a piece of red- hot charcoal (Axed to a small piece of 
wire) into j’our bottle of oxygen gas; and it will throw out most 
dazxling sparks of light* 

Blow a^pandle out; and while the wick is still red, hold the candF 
(by a piece of wire) in the bottle of oxygen gas; the wick wih 
instantly ignite, and burn brilliantly 

(Burning sulphur emits a hiue flame, when immerMl In osyg«s 
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as 

abounds in animal substance: The foU 
lowing are its characteristics ? * 

1. It will not burn ; 

2. It will not su])])ort combustion; and 
8. An animal ciianot live in it. 

nearly 4 i;alluna out of every 6 u;' ccinmon air are nitrogen gaa>* 

Q. Why is there so much nitrogen in the air t 

A. In order to dilute the oxygen. 
If the oxygen were not thus diluted, 
6res would burn out too quickly, and 

dfe w'ould be too rapidly exhausted. 

Q. What three e/e-ment* are employed in 
making a common fikk ? 

A. Ilydrogon gas, carbon, and oxygen 
gas: The two lonuer in the fuel; and the 

last in the uir which surrounds the fuel. 

Q. What causes the combustion of the fuel? 
A. The hydrogen gas of the fuel 
(being set free and excited by a match) 
unites with the oxygen of tlie air, and 
makes ayellow flame; this flame heats the 

* Mitrogen gas may eaaily be obtained thuaPut a piece of bora* 
lug phuspburuH on a little hlund in a plate of water: and cover a 
buU-glasi} over it. (Be hure the r<lge of the glatw Htanils in water,) 
In a few minutes the oxiigen of the air will be taken up bylue bum* 
lug nboaphurue; and the nitrogen ahme will be left in the bell glasa. 

(N.B.—The white fume which will aiise and be absorbed by tba 
water in thia rnperiment, la phoaphorii: acid; i.e., plioHphnruv coin* 
bbied wUh msygan of th^ait ^ 
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carbon of th# fuel, irhich unites urith more 
oxygeif, and produces carbonic acid gas. 

The gBB of the ftiel is earburotted hydrogen. The flame of port 
hydrogen la pale blue—of curburetteil hydrogen yellow, 

Q. What it OABBOBIO ACID OA8 P 

A. Gai'bon (or choi’coolj combined 
with oxygen gas/ 

Q. Why dost FIBB prodttce beat P 

A. Because it liberates latent heat 
from the air and fuel, by chemical action. 

Q. What CBEUtCAL CBANOES t» air and 
fitel are produced by combustion ? 

A. 1st—Some of the oxygen of the 
air, combining with the hydrogen of the 
fuel, condenses into water: and 

Sndly—Some of the oxygen of the air, 
combining with the carbon of the fuei, 
foims carbonic acid gas. 

Q. Why it a fibb {after it hae been long 
burning) bed hot? 

A. •Because the whole surface of the 
coals is so thoroughly heated, that every 
part of it is undergoing a rapii union 
with the oxygen of the air. 

Q. * /n a TrLAZtsa Jire, tehy ie the bffkb 
aurfaee of the ooaIiS bhack, and the loweb 
surface BEOP 
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A. Because carbon (beifiig solid) re 
quires a great degree of beat td make 
it unite with the oxygen of the air. In 
consequence of wliich, the hot under 
surface of coals is frequently red from its 
union with oxygen, while the cold upper 
surface remains hlxich. 

Q. Which burns tlte more quickly^ a blazuto 
fire, or a RKD'UOT one f 

A. Fuel burns qnickestin aMazing fire. 

Q. Why do BtAziira coals BtntN qdxckxb 
than red-hot one* f 

A. Because the inflammable gases of 
the fuel (wliich are then escaping) greatly 
assist the process of combustion. 

Q. Why do the coals of a CLBAS bbioht 
fire bum out more slowly, than blazing coal* t 

A. Because most of the injlammable 
gases, and much of the solid fuel, have 
been consumed ah'eady; so tliat there is 
less food for combustion. 

Or What i* BOOT P 

A. Unconsumed carbon of the fuel sep> 
orated from tlie solid mass, and carried 
. up the chimney by currents of hot air. 

77W H BUOKIt? 
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A. Uncfifnsumed volatile matters, sep* 
aratedlrom the fuel, and carried up tlie 
chimney by currents of hot air. 

Thil Tolatile matter conHiste of visible Tapour, Tarlons gaaeont 
•xhalatlonoy and minute pieces of carbon. 

Q. Why is there moae smoke when coals 
are fbesii added, than when they are red hot f 

A. Because more carbon and volatile 
matters are separated from the fuel than 
can be reduced by combustion; and tlie 
surplus flies off in smoke. 

Q. Why is there so little smoke with a 
BED-HOT fire f 

A. Because the entire surface of the 
coals is in a state of combustion; and, as 
very little of tlie escaping carbon remains 
unconsumed, there is but little smoke. 

Q. Why are there dabk and BBieaT spots 
in a cleab cinder fire f 

A. Because the intensity of the com¬ 
bustion is greater in some parts of tlie fire, 
than it is in others, 

Q. Why is the intensity of eombustum in a 
eommotufire so unequal ? 

A. Becausd air flies to the fire in 
various and unequal currents. 
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Q> Why do we tee all torUyf obotzsqvi 
ZlovitiB in hot COALS ? • " 

A. Because the intensity of combus* 
tion IS unequal, owing to the gusty 
manner in which tlie air flies to the 
fuel: And the various shades of red, 
yellow, and white heat* (mingling with 
the black of the unburnt coal,) produce 
strange and fanciful resemblances. 

Q. Why does papeb bubm more readily 
than woodT 

A. Because it is of a more fragile 
texture; and, therefore, its component 
parts are more easily heated. 

Q. Why does wood bubk more readily, 
Uum coal? 

A. Because it is not so solid', and, 
therefore, its elemental parts are more 
easily separated, and made hot 

Q. When a riitB is lighted, why if taxib 
laid at the bottou, against the grate f 

A. Because paj^er (in consequence of 
its fragile texture) very readily catches fire. 

Q. Why is wood laid on the top of the^papert 

A. Because wood (being more snb- 
skmftdA hans longer than paper; and,, 
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therefore,' a^ords a longer contact of 
flame to heat the coals. 


Q. Why would not paper do without wood? 

A. Because paper bums out so 
rapidly, that it would not afford sufficient 


contact of fiame to heat the coals to 
combustion. 


Q. IVhy will not wood do without thaeinge, 

tiraw, w paper T 

A. Because wood is too substanticd 


to be heated into combustion by the 
feeble flame issuing from a match. 

Q. Why would not the paper do at well, if 
placed on the tot of the coale f 

A. Because every blaze tervdfi upwards ; 
if, therefore, the paper were placed on the 
top of the coals, its blaze would afford no 
contact of flame to the fuel lying below. 

Q. Why ehovM COAL he placed ABOVE the 
pood t 

A. Because otherwise, the jUvme from 
the wood would not rise through the coal, 
to heat it. 


Q. ^ Why it a fire kibblbd at the lowest 
BAB ofa grate f . 

A. That the flame may ascend through 
tile fuel to heat it. If <d,he fire were 
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kindled from the to/), thevatoe would 
not come m contact with the duel * placed 
below. 

Q. Why doet coal make *uch excellebi 

FUEL? 

A. Because it contain s a large amoun t 
of carbon and hydrogen gas, in a compact 

and convenient form. 

Q. Why will cinders 'become rjbd hot more 
quickly than coals ? 

A. Because they are sooner reduced 
to a state of combustion, as they are 
more 'porous and less solid. 

Q. Why will not ikon cindees hum f 
A. Because the carbon and hydrogen 
have been chiefly consumed, and only the 
incombustible part of the fuel remains. 

Q. Why are cibdebs lighter than coals F 
A. Because they are full of little 
holes or pores; .from which gasfs, and 
other volatile parts, have been driven 
oflF by previous combustion. 

Q. Why will noi stones do for fuel, a$ well 
at COALS? • 

A. Because they contain no elements 
suitable for combustion: and generally 
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the substancps of which they are com* 
posed are already united to oxygen. 

Btanes eontain sllez (i.e., siltcon and oxtrimi) : alumina 
alnmlnum andaxygcn); and lime (Ue., oalcium and oxyK^n). wme 
rocka contain sulphur, or a little carbon; in which caae they bum 
feebly. 

X Q- Why will not wet Mndliny light afire f 

A. 1st—Because the moisture of the 
wet kindling prevents the oxygen of the 
air from getting to the fuel ; and 

Sndly—The heat of the fire is per- 
petually drawn off, by the conversion of 
water into steam. 

Q. Why does srt wood bum better than 
OBEBV ? 

A. 1st—Because none of its heat is 
carried away by the conversion of water 
into steam ; and 

2ndly—The pores of dry wood (being 
filled with air) supply the fire with oxygen. 

Q. Why does salt cbacelz, when thrown 
into a FIBE ? 

A. Salt contains water. The crack- 
ling of burning salt is owing to the 
bursting of the crystals, when the water 
is converted in,to steam. 

Why will not wood or paper barn ^ 
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*teipeJ M a tolution of potas^ phtuphUe 
uui OP AMMONIA (harUihomi? * , 

A. Because any “al'kali,” (such as 
potash) will arrest the hydrogen which 
escapes from tlie fuel, ,aiid prevent its 
Kmbimtion with the oxygen of air» 

Q. What it an al'kati T 

A. A substance which will neutralize 
an acid. 

Soda, potanb. and ammonia, are all alknlla. The prenence of an 
alkali inuy be detected thusVeifetable blm‘» will be turned green 
by it; anil turmeric paper will be turned brown by it. 

Q. Why does a jet ^ flame sometimeM 
burst into the room through the baus of a stove ? 

A. Because the iron bars conduct 
heat to the interior of some lump of coal; 
and its volatile gas (bui'sting through 
the weakest part) is kindled by the 
glowing coals ever which it iinsses. 

Q. DoettheiziofoKsevereteapeunhumit 

A. Yes. If the gas passes at once 
Into the air, or over coals not sufficiently 
heated to ignite it 

Q. Why does a bluish flame sometimes 
JUeJ^ on the surface of hot cinders ? ^ 

A. Because tlie gas fi-om the hot coals 
at the holtont of the grate, mixing with 
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the earhon oj th coals above, produces 
an inflaminable gas (called carbonic 
oxide), which bums with a blue flame. 

Q. Wbjf u the TLAUX of a fire or candle 

TXLLOV f 

A. The flame of a Are or candle is 
dne to a gas culled carbiiretted hydrogen, 
which burns with a yellow Jlame. 

Carbaretted hydrogen is a cotnpousd of carbon and hydrogen. 

Q. What is LioiiT ? 

A. The unknown cause of visibility 
The most usual method of obtaining 
artificial light is by combustion accom* 
panied with flmne. 

'rhe two theor:o!» of light moat nnually receiyed are tbow of 
Newton and iluvghon<^. AccoMiing tu Sir lanac Newton, luminoua 

S mrticlca of an eia«tic iiniMmdoiiiliU' fluid, culled eihet\ dart in all 
lircctions from the surliin* of liulii-giving bodies like the sun. 
Much the same as imIcui* from a flouer. Aec'irdiiig to Huyghcna* 
the aforesaid ether is merely a tWor/e, or medium, of light, juat as air 
it •' medium of houtuI. a sonorous Kubatunce communicates ita 
C.braHons to fte atmosphere, and the atmosphere to the tympanum 
the ear, so atoms of mutter, set in motion by beat, commimicate 
wibrationa to the luniinouH ether, uno the luminous others impinging 
tg^st the eye, produces tiirre n sensation of light 
Such arc the theories of Newton and Iluyghens, hut it Is highly 
firobabie that ere long eicetricity or nuignetisin will be found to be 
the cause of light, and ^ut the notion of a luminous ether will be 
wholly discanded. ^ 

Q* 1 'GMX' aluij/iproduce beat? 
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A. No; phosphorescent bodies, certain 
animals, as glow-worms, alsd wood, meat, 
and Ssh, in a state of putrefaction, produce 
light unaccompanied with any perceptible 
heat. 

The MiM nay he tald of none oAemieal phefiomeiia« m Id 
the oohubiutlaii of the oaide of carbon and of chlorine. 

Q. Does HEAT ALWAYS produce light ? 

A. No; many substances,par/icu/arl?/ 
metals, may be greatly heated without 
producing light 

Ilrat Is by Of) ineana always proportionate with the intensity 
of light For example: the llamo of the bicarbonate of hydrogen 
Is more brilUiint than that of pure hydrogen, but the heat pro* 
duecd from the latter is considerably greater than that which 

S ixMeods from the former. The Itaine which firoduces the greatest 
egiTc of hmt is that which rosuliH from the ignition of one 
volume of oxygen and two of hydrogen, nevertheless this flame 
ie seai’ccly vitthlf in daylight. 

Q. TFJig IS a yellow flame brighter than 

a KEB^HOT COAL ? 

A Because pcllow rays produce the 
greatest amount of light, tliough red rays 
produce the greatest amount of heat. 

' Q. Why is the uout of a firt hose ik- 
TENSE eomeiimee than it is at others f 

A. The intensity n** fire-light depends 
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upon the wMteness to which the carbon 
ia rediTced'by combustion. If carbon 
be white hot, its combustion is perfect, 
and tlie light intense; if not, the light 
is obscured by smoke. 

Q. Why will not cibsebb blaze, <u well ae 

FBESH eoaU ? 

A. The jUtme of coals is caused by 
the burning of carburetted hj/drogen gas. 
As soon as this gas has been consumed, 
the hot cinders produce only a gas, called 
carbonic acid, which is not combustible. 

Q. Where does the carhwretted hydrogen 
yoF of a blazing fire come from ? 

A. From the fuel, which is composed 
of carbon and hydrogen; these elements 
separate from each other during the 
process of combustion, and form into 
new compounds. (See p. 35.) 

Fuel whicb will not blaze (aa coke, cimlcrH, charcoal, fte), la 
defoid of hydroitc'n gaa. Yet if sulphur be present in any fbel, It 
will blaxe to some extent. 

Q. Why do coals bum out faster on a 
FfiosTT NiGiiT, than upon any other f 

A. .Ist—Because au: condensed by 
the cold contains more oxygen than the 
same quantity of warmer ^; and 
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Snoly—^Air condensed bji the cold is 
heavier; in consequence of which; it falls 
more quickly on the fire, to supply the 
place of hot ascending air. 

Q. Why doet a xias bum clxabxjt o» a 
VB 08 TT niffht / 

A. jbecause tlie volatile gases are more ' 
quickly consumed; and the solid carbon 
is plentifully supplied with oxygen from the 
air, to make it bmii brightly and intensely. 

Q. Why does a riBX hum more intensely m 
wiNTEB than in buuuxb t 

A. Because the air is colder in winter, 
than it is in summer. 

Q. Why does the coldbiss of tub aib 
increase the heat of afire f 

A. 1st—Because air condensed by 
the cold supplies more oxygen than a 
similar volume of warmer air: and 

Sndly—Condensed air, being heavy, 
falls more rapidly into the place of the 
hot ascending air, to supply the fire with 
nourishment. 

Q. Why does the smr, shinine on a fibx, 
'make ii j>clb, and often put ^ out r 

A. Ist Because the aur (being 
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rarened by'the snnshine) fiowt more 
dowly to the fire; and 

Sndly—^The chemical action of the 
sun’s rays is detrimental to combustion. 

The ftun*s raye are eompooed of three parte; lifthting, heating, 
end aotinio or chemical raye. The two latter interfeve with tlie 
(rooeee of combustion. 

Q. Whjfi does air flow to tits fire more 
TABDILT for being baii£FII>d ? 

A. Because the greater the contrast 
between the external air, and that whicli 
has been heated hy the fire, the more rapid 
will be the current of air towards that lire. 

Q. Whg does rarefied air afford less KOUB<* 
IBHMSNT to the fire than cold air t 

A. Because rarefied air contains less 
oxygen, than the same bulk of condensed 
air. 

Inaamnch as the same quantity of oxygen is diffused through a 
larger space. 

Q. Why does a riEE burn more fiercely in 
the OFEI^AIB ? 

A. 1st—Because the air out-of-doors 

is more dense, than the air in-doors; and 

Sndly—It has freer access to the fire, 

Q. * Why is the air out-of-doors more de58K 
than that in-doors T 

A- Because it has freer circulation; 
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and, as soon as any portion nas been 
rarefied^ it instantly escapes, and is sup 
plied by colder currents. 

Q. Why does not a 7IB£ lurn so freely in 
a TUAW, as in a mosT P 

A Because the air is laden with 
vapour; in consequence of which, i| 
both moves too sloivhj^ and is too much. 
rarefied to nourish the fire. 

Q. Why does a riuE hum very fiercely in 
wiNDT weather P 

A. Because the air is rapidly changed^ 
and affords plentiful nourishment to the 
lii'e. 

Q. Why does a pair of bellows yet a 
fire up T 

A. Because it drives the air more rapid- 
ly to the fire; and the plentiful supply of 
oxygen soon makes it burn intensely. 

Clorke^A Patent Blower u to be preferred, beoaose it produces a 
otfutliiuouB blast. 

Q. Why is the fiawe of a eandle extik- 
atriBBED, when blown by the breath { and not 
made more intense, like ajlre T 

A. Because tlie flame of a candle is 
confined to a ver^ mall wick, from which 
it is severed by the breath; and (being 
unsupported) must go out. 
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Q. if a BMOtrLDSBiNO BricK $omei^met 

BB-Knfrojju> ^ blowing it? 

A. Because air is carried to it by the 
breath with great rapidity; and the oxy¬ 
gen of the air kindles the red-hot wick, 
as it would kindle charred wood. 

Q. TFlig is not the red-hot inch kindled bg 
the AiB ABOUND it, without blowinoP 

A. Because oxygen is not supplied 
with siifficient freedom, unless air be 
hhnen to the wick. 

Q. When is this experiment most likely to 
succeed t 

A. In frosty weather; because the 
air contains more oxygen, when it is 
condensed by the cold. 

Q. Why does a poxeb, laid acboss a dull 
nsK, revive it ? 

A. Jb’or two reasons : 1st—Because 
the poker concentrates the heat, and tlirows 
it on the fuel: and 

Sndly—Air is directed between the 
poker and the coals, and a slight draught 
created. 

Q. Why are the grates of modem btotes 
fixed near the vloob qf a room I 
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A. That the on the lower part of 
the room may be heated by the Ails. 

Q. la not the air of the lower part of a room 
heated equally well, when the yratea are fixed 
higher up ? 

A. No; the heat of a lire has a very 
little effect upon the air below the level of, 
the grate; and, tlierefore, every grate 
should be as near to the Jioor as possible. 

Q. Our PEET are very frequently cold, 
when we tit dote by a good fire: explain the 
reason of this, 

A. Because cold air ruslies through 
the crevices of the doors and windows 
along the bottom of the room, to supply 
the jilace of that heated by the fire which 
ascends with the smoke; and tliese 
currents of cold air, rushing eonstantly 
over our feet, deprive them of warmth. 

Q. If a piece of papee he laid flat qn a clear 
fire, it will kot plaze, hut cuae. Why ao t 

A. Because the carbou of a clear fire, 
being sufficiently hot to unite with the 
oxygen of the air, produces carbonic acid 
■ gas, which soon envelopes the paper laid 
ffat upon the cinders: but curbuuic acid 
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gas will ueidier blaze, nor allow combus¬ 
tible matter suirounded by it to do so. 

Q. ^you BLOW the paper, or open the door 

euddenly, it will blaze immediately. Why to f 

A. Because tlic carbonic acid is dtm* 
pated, and tlie paper fanned into flame. 

Q. Why does wateb extinoitish a fibb 7 

A. 1st—Because it foitns a coating 
over the fuel, which keeps it from the 
air: and 

2ndly—The convei’sion of water into 
steam, draws ofl‘ the heat of the burning fuel. 

Q. A LITTLE WATEB mokfit a fire fierceb, 
while a laboeb quantity of water pule it OUT: 
Explain how this ia. 

A. A little water is readily converted 
into steam, wliich increases the heat of a 
fire; but water plentifully supplied is 
not converted into steam, and stops 
combustion. 

Q. When the coals upon a fire are email 
end DUSTY, why are they eometimee apriakled 
with water ? 

A. {Because water makes the mass 
more solid, atfd the steam assists to beat 
the coals into perfect combustion. 
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When a houee it on fire, .it too irntn 
water worse than KORl if » 

A. Certainly. Unless water be sup¬ 
plied so plentifully as to quench the fire, 
it will increase its intensity. 

Q. When will water xxtinovxsh xieb ? 

A. When the supply is so rapid and 
abundant, that the hre cannot convert 
it into steam. 

(J. Does not a very IiITTLe water BLACmr 
the heat of fire T 

A. Yes, till it is converted into steam; 
it then increases the intensity of fire. 

Q. Why does the WiCK.o fa candle {when the 

fiame hat been blown out) very readily catcu fibb ? 

A. Because it is already hot, and a 
very little extra heat will throw it into 
dame. 

Q. Why does the xxtba heat revive theflame? 

A. Because it again liberates the 
hydrogen of the tallow, and ignites it 

Q. Cannot wood be made to blazi without 
ootual eontact with fire t 

A. Yes; if a piece of wood be held 
near a fire for a little time, it will blaze, 
even though it does not towh it 
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Q.' Why win irooD blaeb, men (f it doee 
not touch* fire f 

A. l-iecause the heat of fire drives 
out the hydrogen gas of the wood; which 
yiis is inflamed by the fire. 

Q. Why will a NKisnuoott’s house eome- 
Hmee ca.tch fibe, though no flame of the huming 
houee ever touchee it f 

A. Because the heat of the huming 
house sets at liberty the hydrogen gas of 
the neighbouring wood-work; and this 
gas is ignited by the flames or red-hot 
bricks of the house on fire. 

The fcns referred to in both thcM uihWcrK, iit not pur«, but impure 
(or carburetled} hydrogen. 

Q. What is coke ? 

A, Coal freed from its volatile gases, 
by the action of artificial heat. 

Q. Why does Aenott’s stove sometimes 
SMELL very strongly of sulpkttb? 

A. Because coke contains sulphur; 
and whenever the draught is not rapid 
enough to drive the sulphir up the JlutCy 
it is emitted into the room. 

Q. What is \neani by spoeta5SOUB ooh- 
BUSTIOK i 
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A. Combustion produced without tho 
application oi flame. 

Q> Owe an example qf spoktaitbovb cov- 

BUSTIOK. 

A. Coals stowed in the hold of a ves* 
sel, and goods packed in a warehouse, will 
often catch fire of themselves,—especiaWy 
such goods as cotton, fiax, hemp, rags, &c. 

Q. Why do 9 uch goodo oomeiiines C.A.TCII 
TlBE of themselves f 

A. Because they are piled togethei* 
in large masses in a damp state or place. 

Q. Why doee thie produce epontaneou* 
eomhttrtionf 

A. Because the damp produces decay ; 
and the great heat of the piled-up mass 
makes the decaying goods ferment. 

Q. How doee thu bebubktation produce 
OOUBUSTIUK P 

A. During fermentation, great heat 
is produced by chemical action,-^a slow 
combustion ensues,—till at length the 
whole pile bursts into flome. 

Q. WAy it the hbat qf a labob ^abs qf 
goodt OBXATSB than that qf a smaller quantity T 

A. Because the heat produced cannot 
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Escape through the massive pile; it 
therefore accumulates, aud raises the 
temperature of the heap. 

Q. TThg do HAT-8TACEB Mometmeo oatob 
FISK of ihumteloes t 

A. Either because the hay was got 
up damp; or else because tain has 
penetrated the stack. 

Q. Why mil a hay-ttack catcb riBE, \f 
the hay he damp T 

A. Because damp hay soon decays^ 
and undergoes a state of fermentation, 
during which great heat is produced, 
and the stack catches Jire. 

Q. Is the HAT in a stack irjUBXD by 
" HSATiNO,” f it does not catch tibk ? 

A. Yes ; it is frequently charred and 
turned black; which renders it unfit for 
use. 

Q. Jfa hay-stack is fomd to be “heating'' 
what can be done to prevent its catching Jire, or 
filing the hat ? 

A. It may be taken down ana re-formed 
‘ into a stack after it has been further dried: 
or a chimney may be formed in the middle 
of the stack to cairy off the heat. 
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CHAPTER IV 

I 

SMOKE. 


Q. Why does tmohe abcxkd a chimney t 

A. Because the air of the room pass* 
ing over tlie fire, becomes lighter for 
being heated; attd (being thus made 
lighter) ascends tlie chimney, carrying 
the smoke with it. 

Q. Why doet lighter heated air ascend in 
a chimney t 

A. Because the heavier cold air in 
the room presses it up. 

Q. What determines the rapidity or strength 

iff the draught in a chimney / 

A. The dilference of weight between 
the cold air which supplies the mre, and 
the hot air in the chimney fine. 

Q. Why is the draught of a short fine more 
slack than that of a long one f » 

A. Because tlie shorter the fine, the 
less difference of weight is there between 
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the asceit<iing current, and the air wmch 
ptesses it up the chimney. 

If ohlmneyi are too high, In comparlion vith thM tw ^ 
the aecendin^ air gets cold before it reaches the top: and the 
draught is injured. 

Q. TFhy do bmokx and steam MdUfns a 
' wreathy or^ curly form ? 

A. Because tliey are pushed round 
and round by ascending and descending 
currents of air. 

Q. What are bi<aces P 

A. Smoke condensed into flakes, 
which fall to the earth by their own 
weight. 

Q. Why are there no hlack* thrown from 
thefvmnel of a railway engine f 

A. Because condensed steam alone 
escapes from the railway engine, which 
is dissolved by the air. 

The fiiel burnt in the furnace is so perfectly consumed, owing lo > 
ch* sharpness of the draught, that very little depubit of soot can 
iak<> place. * 

The black deposit, which sometimes annoys the railway traveller, 
arises from water thrown through the chuuney of the locomotiva, 
made dirty in its passage. 

Q. JfHiy does a “ fcthttace-fibe** deaw up 
more fiercely than an open stove ? 

A. Because ^the air, which sup¬ 
plies the fire, must pass through the 
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furnace; and, as it becomes exceedingly 
heated, rushes up the chimney with great 
violence. 

Q. What produces the boabing noise made 
by a tvwjk.c]tfre f 

A. Air mshing rapidly through the 
crevices of the iron door, and up the 
chimney flue. 

Q. Why is the boab less if the Jiumaee 
900B be thrown Of bk i 

A. Because fresh air gets access to 
the fire more easily ; and, as the air is 
not so intensely heated, its motion is not 
so violent. 

Q. Why do some cbimketb bmokb P 

A. Because fresh air is not admitted 
into the room so fast as it is consumed by 
the fire ; in consequence of which, a cur¬ 
rent of air passes down the chimney to 
supply the deficiency, driving the smoke 
along with it. 

Q. What things would prevent airfrom being 

supplied as fast as it is consumed by the,fire t 

A. Leather and curtains round the 
doors; sand-bags at the threshold and 
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on the window frames; and other con. 
trivances to^ keep out the draught. 

Q. Why will the air come down the chimney f 

A. Because it can get to the fire in 
no other way, if the dooi*s and windows 
are all made air-tight. 

Q. Whatitthehett'BXiiEDXintuchaeaseT 

A. The speediest remedy is to open 
the door or window; but by far the best 
remedy is to carry a small tube from the 
hearth into the external air. 

Q. WTit/ is that the best remedy t 

A. Because the fire will be plenti¬ 
fully supplied with air by the tube: the 
doors and windows may all remain air- 
tight; and we may enjoy a warm fire-side, 
without the inconvenience of draughts 
and cold feet. 

Q. Why is a cbiuitet raised so high above 
the BOO^ 

A. That it may not smoke; as all 
funnels do, which are too short. 

Q. What is meant by the rvsvzh or XLVxa 
vf a chimney f 

A. That part of a chimney through 
which the smoke passes. 
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Why ion a ohiukbt bhosc, if tio 
funnel he very ehort f , 

A. Because the draught'of a short 
flue is too slack to cariy the smoke up 
the chimney. 

Q. On tohat doee the intensity off re depend f 

A. The intensity of fire is always 
in proportion to the quantity of oxygen 
with which it is supplied. 

Q. Does the SBAVonx of a chimney depend 
on the SPEED of the smoke through the flue} 

A. Yes. The more quickly hot air 
flies up a chimney, the more quickly cold 
air will rush towards the fire to stipply 
its place; and, therefore, the longer tlu 
fine, the greater the draught. 

Q. Why are the chimneys of icahdfac* 
TOBIES made so very lono ? 

A. To increase the intensity of the fire. 

Another reason for tbla armniremcnt 1 m to prevent the annoyanee 
eaufled by tlio smoke and unwholesome gases, when they escape too 
near to inhabited dwellings. 

Q. Why is the nrxEHSiTX ^ a fire in- 
ereased by LEiroxHEinrvo a elite? 

A. Because the draught being greater, 
morefitd is consumed in the same time; 
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and, if tourse, the intensity of the heat 
is proportionally greater. 

Q. SHORT CHTMNET canttoi he length^ 

enedf what is the best remedy to prevent smoking t 

A. To contract the opening of the 
chimney contiguous to the stove. 

Q. Whg will a smaller ofenixo above 

the stove, prevent a chimney's bmokino? 

• 

A. Because the air will be compelled 
to pass nearer tJie fire; and (being more 
heated) will rise through the chimney 
more rapidly: This increase of heat will, 
■therefore, compensate fur the shortness 
of the fine. 

Q. Why will a uooii snoEE, there be 
TWO f IBES IX IT ? 

A. ' Because the fiercer fire will exhaust 
the most air; and may draw from the 
smaller one, to supply its demand. 

This inconvenience does not arise in lar{^ rooms, with Are pro¬ 
perly aeijuAid. 

Q. Why will a chimney smoke, if there be a 
fire in two rooms communicating with each other f 

A. Because (whenever the door be¬ 
tween *the two rooms is opmed) air will 

rush firom the' chimney of the inferior 

«« 
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fir^ to supply the other ; and both^TOoioa 
will be filled with smoke. 

Q« What is the best bkmbdt in this case f * 

A. To cany a tube from the hearth 
of each stove into the external air; and 
then each fire will be so well supplied, 
that neither will need to borrow from the 
other. 

Q. Why do testry chimneys so often smoke t 

A. Because the wind (striking against 
the steeple) is reflected back; and rushing 
down-the vestiy chimney, forces the 
smoke into the room. 

Q« What WINDS malce vestry chimneys smoke t 

A. Those from- the north-east or 
south-east; according to the position of 
the vestiy. 

Q. Why wiU bast winds mafie vbstbibs 
SMOKE, more than west winds f 

A. Because east winds strike against 
the steeple, and bound back agaih to the 
vestry chimney; but west winds cannot 
reboimd over the roof of a church. 

N.B. The iUnsph of a oburch is always due wssf a^d tbe ether 
end of the cburuh due east; if, therefore, a toeet wind were to re- 
hoond, it would rebound to the weei (or away from the church/ 
eaeduoitewardeHtf 
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Q. * Tl^jf doet a Hovsa In m ykuxt \erf 

BMpKB '! 

« A. Because the mnd (striking s^ainst 
the surrounding hills) bounds back again 
upon the chimney, and destroys its draught. 

Q. What it the oouuoir sixiusT m loth 
these cates T 

A. To fix a cowl on the chimney-top, 
to turn like a weather-cock, and present 
its back to the wind. 

Q. Why mil not a COWL aiwayt ruTiirc 
m chimney smokino ? 

A. Because a strong wind will keep 
the opening of the cowl towards the steeple 
or hill; and then the reflected wind will 
blow inio the cowl and down the chimney. 

Q. * At a cowl is such a poor remedy, what 
OTHEB can be suggested T 

A. If the chimney-flue can be carried 
higher than the steeple or hills, no wind 
can enter the flue. 

Q. a chimney-flue he carried up HIOBIB 
than the steeple or hill, why cannot the wind 
enter it f 

A. •Because the reflected wind would 
strike against the sides of the chimney- 
flut^ and not pass over its^ opening at alL 
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Q. Ih what OTHEB coiet will ft dsmmi 

BMOXEP 

A. If the door and store are both^ 
placed on the same side of a room, the 
chimney will often smoke. 

Q. TFhy will a ohimkby smoke, if the * 
BOOB and STOTE are both on the same side ? 

A. Because (whenever the door is 
opened) a current of air will blow obliquely 
into the chimney-place, and drive the 
smoke into the room. 

Q. What BEMEBT can he applied to this evil t 

A. The door must be set opposite to 
the chimney-place, or nearly so; and . 
then the draught from the door will blow 
the smoke up the chimney, and not into 
the room. 

Q. Why will a CHXMKEr smoke if it needs 

SWEEPING ? 

A. Because loose soot obstructs the 
free passage of the smoke, checks the 
current, and prevents the draught. 

Q. Why will a chimeet smoke if it he 

OUT*OE BEPAIB ? 

A. 1 st—Because the loose mo'ftar and 
bricks obstruct the smoke: and 

Sndly-^d^d air (oozing through the 
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chinksj chills the air in the chimneys^ and 

preventd its.ascent. 

Q. Why will an Ahttott’s stove suoKBy 
jf thejoinU of the flue do not fit air-tight T 


A. Because cold air (oozing through 
the joints) chills the air in the jlae, and 
prevents its ascent. 


Q. Why doe* an old-fashioned vabh ohju* 
ilXT-PLAca generally smoke f 

A. Because tlui opening is so very 
large, that much of the air which goes 
up the chimney, has never passed near 
the fire; and tins cold air (mixing with 
the hot) so reduces its temperature, that 
it ascends very slowly, and the draught 
is destroyed. 

Q. Why does a chimney bmokb tf the 
DBATTQHT be 8I.ACE? 


A. Because the current of air up the 
chimney is not powerful enough to bttoy 
up the smoke through the flue. 

■ Q. ^ the opening of a chimney be too 
u^at BEUBOy can be applied T 

A. The chimney-place must be con¬ 
tracted. 
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% Why will oovTitACTiKO the chimney^ 
plaee pbetent its bmoking? • ^ 

A. Because the air will then pass 
nearer tlie fire ; and (being more heated) 
fly faster up the chimney. 

Q. Why do ahnott all chihsetb suoxb in 
OU8TT weather f 

A. Because the column of smoke is 
suddenly chilled by the wind, and (being 
unable to ascend) rushes back into the 
room. 

Q. What it the me of a cuTMirET>roT P 

A. To increase the draught, when 
the opening of a chimney is too large. 

Q. How doet a ehimney-pot lEOBEASB Ma 
ORAUeHT of a chimney t 

. J!l. 1 St —By diminishing the aperture 
of the funnel, and thus preventing cold 
air from entering the chimney to chill 
the warm ascending air: and 

2ndly—By lengthening the flue, and 
increasing the draught. 

Q. Why do TiH>BT<owsB8 help Ur get a 
tire apt 

A. Because they compel the air tt> 
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go thnntg)i the fire, and not over it * in 
eonseqtience. of which, the fire is well 
supplied with oxygen, and the draught 
greatly increased. 

• Q. Why dost a blowss ihubkasb the 
VBACOHT P 

A. Because it compels the air to pass 
through tho fire; and, being made much 
hotter, it ascends the chimney more 
rapidly. 

Q. Why is a fire better sttpplied with oxygen 

while ihe blower hangs before it f 

A. Because the draught is increased; 
and the faster the hot air files up the 
chimney, the faster will cold air rush 
towards the fire, to supply itwitli oxygen. 

Q. Why does a parlour often siixiiL die- 
agreeahlg ofsoor in scmmeu tieieP 

Av Because the air in the chimney 
("being 3)lder than the air in the parhwr) 
descends into the room, and leaves a 
disagreeable smell of soot behind. 

Q. JThy are the OEiLiKas or fubuo 
OFFICES generally ibXsJlCK andjilthy / 

A. Because tlie heated air of the office 



73 CHEMICAL ACTION. 

f 

carries op the dust and fine soot, wbieh 
is deposited on the ceiling. , 

Q. Why ore bomi parte (he eeUioji 
BLACKIB and more filthy than otheret 

A. Because the ceiling, by the drying 
of the plaster, becomes uneven, and the 
currents of air which pass over it, deposit 
the dust or fine soot on the more promi¬ 
nent parts. 

Q. Whai U cuabcoal? 

A. "Wood which has heen exposed to 
a red heat, till it has been deprived of all 
its gases and volatile parts. 

Q. Why U a chabcoal bibb hotter (hon a 
wood fire f 

A. Because charcoal is nearly pure 
carbon, while wood contains other ele¬ 
ments ; and, as it is the carbon of fuel 
which produces the glowing heat pf com¬ 
bustion, tlierefore, the purer the carbon, 
the more intense will the heat of a fire 
be. 

Q. Why doee ehareoal bbmotb the taibt 
qf rneatf 

Ak Because it absorbs all putrescent 
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efliavia, whether they arise from ftnimul 
or vegethble matter. 

Q. Why w vrA.Ti!a pobifixo by beuty 
/Uiered through charcoal f 

A* Because cliai*coaI absorbs the tm- 
purities of water, and removes all dis¬ 
agreeable tastes and smells, whether they 
aiise from animal or vegetable matter. 

Q. Why are water and wine casks chaubeb 
maidef 

A. Because charrinrj the inside of a 
cask reduces it to a kind of charcoal; 
and cliarcoal (by absorbing animal and 
vegetable impuritiesj keeps the liquor 
sweet and good. 

Q. . Why does a piece of Tif RNT BBEAD make 
impure water more fit to drinks 

A. Because the surface of the bread 
(which has been reducf^d to charcoal by 
being burnt) corrects the impurities oi 
the water, and makes it palatable. 

Why should TOA.8T and watbe, plaoed 
by the side of the sioky he madeof bread f 

A. Because the chaicoal surface of 
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burnt bread prevents the water from 
being ailected by the impurities of a 
sick room. 

Q. Why an ttmb'EBS, which an to he 
expoted to damp, chauueo 7 * 

A. Because charcoal undergoes no 
change by exposure to air and water: in 
consequence of which, timber will resist 
weather much longer, alter it has been 
charred. 

Q. Why are posts, which an fixed in HU 
ground, ciiakuki) P 

A. Because charred wood resists 
decay, (which would otherwise alfect the 
part undergi'ound,) from tlie moisture of 
the earth. 

Q. What precaution is neeeseary in char- 
ring poetet 

A. To continue the “ chan'ing” be- 
"jond the pai't buried in the ground; 
.lest Uie post should decay at the hoM, 
from rain aid other moisture^on the 
earth’s surface. 

- Ty)pMtihmild''e il • ndtoaboatoae font 
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CHAPTER V. 

IiAMPS AND CANDLES. 


’‘Q. Qf what are oil, tallow, and wax 
eompoeed ? 

A. Principally of cai'bon and hydro¬ 
gen gas. The soh'J part is carbon, the 
volatile part is hydrogen gas. 

Oxyerra also, in amall proportiona, enters into tho oompoaitkli of 
some HulMtaiicctf used for cuiidlra. 

Q/ What U CA.UBOM ? 

A. A solid substance, generally of a 
black colour; well known under the 

forms of charcoal, lamp-black, coke, &c. 

Q. What ig UTDnooEN qas ? 

A. One of the elements of water. 
Tt bums so readily, that it used to be 
called “ inflammable air.”* 

Common coai (tan is a compound of curbon and hydrogen^ caUed 
**oarburetted hydrogen.** Bee p. 2 U 3 . 

Q. A CANBLS BUBHS when lighted —Hxplain 
how thie i». 

A. The heat of the lighted wick 
decompqjtes the tallow or wax; and forms 
vapour of water,’ and carbonic acid gas. 

• lilnatlana ^or —»>»"g bvdro an gas nro glTon on p. 87 * 

a 2 
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Q. How aro vapour of wafer and earbonn 
acid ffos formed from ike burning tallow or wax 
efa candle f 

A. The hydrogen of the candle, com¬ 
bining with the oxygen of the air, forms 
vaponr of water: and the carbon of the 
landlc, combining witli the oxygen of the 
air, forms carbonic acid gas. 

Q. Where is the tallow or wax of a candle 
decomposed f 

A. In the wich. Tlie melted tallow, 
or wax, rises up the wick by capillary 
attraction, and is rapidly decomposed by 
the heat of the dame. 

Q. What i* CAl'lLLABT ATTBACTIOW f 

A. The power which very minute 
tubes possess, of causing a liquid to rise 
in them above its level. 

** Capilliiry,’* from the l.utin word, “capillnriH” {like a hair); 
the tubes referred to »re .dmost - a * fine and delicate as a hair. 

Water a'rcemL*. throaurh u Imr.pot Miit'tr, or piece yf sponf^e, hy 
oapillarj’ attraction. N.K. The rtuiallcr a tube, the tiigher viL a 
liquid be attracted i.. it. 

Q. Whg is the flame of a candle hot ? 

I 

A. Because it liberates latent heat 
from the air and tallow. 

Q. How is T.ATJCirT hxat liherated Ig As 
fiame of a eandlet 
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A. When the elements of the tall&w 
combine^vith the oxygen of the air, latent 
heat is liberated by the chemical changes. 

Q. Why does the Jlame of a canols produce 
LIOUT P 

A. Because the chemical changes 
made by combustion, excite undulation.^ 
of luminous etlicr^ wliich (striking the eye) 
produce light. (See p. 47.) 

Q. Describe the different parts of the flame 
of a common candle. 

A. The llame consists of three cones: 
The inner or hollow cone, in ^vhich no 
combustion takes place;—tlie interme¬ 
diate cone or area of partial combustion, 
in which the hydroffen is chiefly con¬ 
sumed ;—and the outer cone or area of 
perfect combustion, in which the carbon 
IS principally burned. 

Q. Why does the inside of the flame appear 

JEOLLOW ? 

A. Because it is filled wdth invisible 
rapour»raised from the candle by the 
heat of the wick; whic.h cannot be burnt 
unless in contact with the air. 
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Q From which part of the fiamm w the 
^reateet illuminaiintj power derived f • 

A, From the intermediate cone, in 
which the burning gas raises the particles 
of carbon to a white heat ; upon which 
the illuminating power depends. 

Q. TVhy, for the most part^ ie only the 
hydrogen consumed in the intermediate cone ? 

A. Because the oxygen of the air lias a 
greater affinity for hydroy€ni\\nx\ forcarbon; 
and that which penetrates to tliispartof the 
flame, not being suflident to combine with 
both, unites wiili hydroyen to form water, 

Q. Tf'hg is the middle cone in a state of 
less perfect combustion than the outer ? 

A. Because the outer cone prevents 
the oxygen of the air from getting freely 
to the middle of the flame ; and without 
free access of oxygen, there cannot be 
cofjfiplete combustion. 

Q. Tllnj is the outer of less illuminating 
POWER than the intermediate cone? 

A. Because the incandescent carbon, 
which passes to the outer cone, i§ imme- 
diately consumed by combining with the 
oxygen of the air, to form carbonic acid gas 

•* TiMsndanoKvt.** Uiftl li* betted to wbltcnMo. 
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Q. * nluf it the BOtroiC of fiefiame pwrpU t 

A. Because it coutaius very little 
incandescent carbon, on which the illu* 
minating power of a candle depends. 

Q. Why doet the flame of a candle point 
xjsvrAOfia ? 

A. Because it heats the surrounding 
air, which (being hot) rapidly ascends, 
carrying the Hame upwards at the same 
time. 

Q. Why is the of a candle foiktbd 

at the top, like a cone ? 

A. Because, as the cone of heated 
vapour rises, it is consumed; and its 
surface being diminished, a pointed form 
is given to the flame. 

** Consumed,” thut Is, converted Into vapour of vratcr and car¬ 
bonic acid guH, 

Q. TF^y is Ihe flame of a candle blown 
OUT by a pvjf of breath t 

A. Because it is severed from the wicky 

• • * 

and goes out for want of support. 

Q. Why doe* the flame of a candle make 
aylass (which it held over it) samp? 

A. .Because a “watery vapour" is 
made, by the combination of the hydrogen 
of the taUcw with die oxygen of the air; 
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which is condensed bj the cold* glass, 
held above the flame. 

Water li eompoeed of oxygen and hydrogen gaeeBi ebemionlly 
nnlted. 

‘Q. JVhf^ does the hand^ held ABOVE a candle^ 
mffer more from heat, than when it ia placed 
BELOW the flame, or on one side of it P 

A. Because tiie asceuLiiiig heated ah 
comes in contact with tlie hand placed 
above the flame; but when the hand is 
placed below the flame or on one side, it 
only feels heat from radiation. 

** Radiation i.e. etnimion of raya. The candle^flame thrown 
out ravK of light and lii'iit in all directions; but when the hand In 
!hel(l o/jfive the flaiuc, it not only feels the heul of the rai/s, but also 
the ascending current of hot uir. 

Q. Whif is a BUSH-T.ioirT fxfinguishfid more 
quickly than a cotton-wick candle f 

A. Because a hard rush imbibes the 
melted fat or wax much more slowly 
than porous cotton ; as it imbibes less fat, 
it supplies a smaller volume of combustible 
gases; the flame is, therefore, smaller, 
and more easily extinguished. 

Q. Why is it more diJJtcuU to blow out a 
OOTTOir wick, than a rush-light f 

A. Because porous cotton imbibes ttie 
melted fat. or wax, much more quickly. 
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than hitrd rush: as it imbibes more fat, 
it supplies the fla:ne with a^ larger 
volume of combustible gases; atid, of 
course, the light is with more difficulty 
extinguished. 

4 Q. Why is a oa.8 flame more easily exHti- 
yuisked, when the jet is very sliyhlly turned On, 
than when it is in full stream f 

A. Because tliere is less volume of 
combustible gases in the small flame, 
than in the full blaze. 

Q. Why does an EXTiNOUisnEB put a cau¬ 
dle out T 

A. .Because the air in the extinguisher 
is soon exhausted of its oxygen by the 
flame: and when there is no oxygen, 
flame goes out. 

Q Why does not a candle set fire to a 
PIECE OF PAPEU twisted into an extinguisher, 
and sued as suck f 

A. 1st—Because the flame veij soon • 
exhausts the oxygen contained in the 
>aper extinguisher: and 

Sndly—The flame invests the inside of 
the paper extinguisher with carbonic acid 
gat, which prevents it from blazing. 
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Q. Why u a loso wick mtwr upnyhtf 

A. Because it is bent by its owm 
weight. 

^ A LOKO WICK it covered with an ZFno* 
Ui^KKCB at the top .— What does this arise front 

A. This knotty or flowery appearance 
arises from an accumulation of charred 
particles of cotton, which liave not been 
completely burnt, because the oxygen of 
the atmosphere has been kept from them 
by the outer cone of the flame. 

Q. Whff is not the end 0 / a long vAok 
(mmt ^ as it hangs over the flame f 

A. Because the length and thickness 
of the unbumt wick so diminishes the 
flame and checks coinbustum, that there is 
not heat enough to consume the chaired 
particles. 

Q Why do the wieis ef Palmer's candles 
nstfsr require snvjjing t 

■^'A. Because the wick is divilled into 
two or more ports, which, witli the asrist. 
once of a flne wire twisted with the cot* 
ton, spread and project heijond the flame ; 
where they are readily consumed. 

Immedlatelj the wick reBchea the outer etmo of the flame It !■ 
ce n au me d, bemuae th^mpply of osygen ia eery plentllkil there. 
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Q. ' Why th common candUc rcyidn to be 
cnhffedt 

A. Because the wick is surrounded 
bj the out-er cone of the flame, which 
prevents a sufficient supply of oxygtik.io 
cause complete combustion. 

Q. Why do wax and composiU candles never 
require snuffing t 

A. Because the wick is so platted 
as to bend into the outer cone, where it 
is completely consumed. 

Q. Why is this not adopted in making 
tallow caudles f 

A. Because the bending of the wick, 
which causes part of the flame to pro* 
ject, would melt the tallow on one side too 
quickly, causing the caudle to “ gutter," 

Talloiv moltt Af a lower trmporaturp than wax or atearlne; whioh 
pi'-cvento the ciiiployiiu'nt ot this plan for consuiuing the wick* 

Q« hat is the smolce of a CANDLE ? 

A. Sulidparticlesof carbon, separated 
ffiom the wick and tallow, but not con* 
sumed.. 

Q. Why in mms purticUc eomumed, md 
fM 0TBZB8? 
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A. Because the outer surfac^ of the 
flame prevents the access of air to the iiu 
terior parts, whence much of the carbon 
passes off in smoke. 

The eombuation of tho canrhon depends upon its eomhintng with 
tko oxygon of tho air. 

Q. Wh^ do LAMPS SMOKE ? 

A. Either because the wielc is cut 
unevenly, or else because it is turned, up 
too high. 

’' Q. Why doen a LAMP sMoKE, when the 
WICK it cut UKETENLr ‘t 

A. Because the points of the jagged 
edge project into the flame, where tlie 
supply of oxygen is not sufficient to 
consume all the carbon. 

Q. Why does a lamp smoke, when the 
wtCK it turned up too uiuu? 

A. Because more carbon is separated 
from the wick, than eau be consumed by 
the flame. , 

Whydonot“AZOAnDTiVTimna”imokef 

, A. Because a current of air passes 
through the viiildle of the flame; in con¬ 
sequence of which, the carbort of the 
'interior is consumed, as w'ell as that in 
the outer coating of the flame. 
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^ doM a itAHP-oiiAas ontmaH the 

neon tamp f 

A. 1st—Because it increases the 
supply of oxygen to tlie flame, by pro* 
duciQg a draught; and 

Snmy—It concentrates and reflects the 
heat of the flame: in consequence of 
which, the combustion of the carbon is 
more perfect, and very little escapes 
nneonsumed. 


CHAPTER VI. 


ANIMAL HEAT. 


Q. is the came tf ASiMAt hxat P 

A. Animal heat is produced by the 
combustion of hydrogen and carbon in the 
capillaiy vessels. 

Q. What are c^xTLtAxr vkssels ? 

A. Vessels as small as hairs running 
all over the body ; they are called capillary 
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from the Latin word ** capillam (ttfo a 
hair.) 

■ Q. J)o theae oapulxbt tbssbls ru» all 
aver the kutman body ? ■ ' 

A. Yes. Whenever hlood. flows from 
4 . wound, some blood-vessels must be 
ihvided; and, as you can bring blood from 
any part of the body by a vety slight 
wound, these little vessels must run 
through every part of the human frame. 

Q. How do HTDROOEir fflu and oabbov yet 
info these very minute vessels f 

A. The food we eat is converted into 
hhod ; and blood contains both hydrogen 
and carbon. 

Q. How does coUBUSTioir take place in the 
capillary vessels / 

A. The carbon of the blood combines 
mth the oxygen of the air we breathe, and 
forms carbonic acid gas. , 

Q. What becomes of this CABBomo ACID 
OSS, formed in the human blood f 

A. The lungs tlirow oif almost all of 
it into tlie air, by the act of expiration. 

Q, What GAS is generated in a eommon 
nai In oovBomoK F 
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' A. 'Carbonic acid gas^ —fomed by the 
ttnicm of tlie carbon of fuel with the 
txygen of air. 

Q. What OAS it aenerated hi a lighted OAir> 

IkLK or LAMP ? 

A. Carbonic acid gas, —formed by the 
union of the carbon of oil or tallow with 
the oxygen of air. 

Q. WhatietheeauteofTai.’sintheisviLU. 
■eyetem t 

A. It is produced by a species of slotr 
combustion in the body. 

Q. Doee the hkat of the hcmak bobt ante 
prom the basis cause m the heat of fibe ? 

A. Yes, it does. The carbon of the 
blood combines svith the oxygen of the air 
inhaled, and produces carbonic acid gas. 

' I 

Q. If animal heat is f reduced hy combus¬ 
tion, wh^ does not the human body bubn up 
like a coal or candle t 

A. It actually does so. Every mus¬ 
cle, nei^’e, and organ of the body, wastes 
away like a burning lamp; and (being 
reduced to air and ashes) is rejected from 
tlie system as useless 
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Q. If every hone, muscle, nerve, •and organ 
is thus consumed by combustion, why is not tho 
body entirely OiNSVIIED P 

A. It would be so, unless the parts 
destroyed were perpetually renewed: but 
as a lamp will not go out, so long as it 
is supplied with fresh oil; neither will 
the body be consumed, so long as it is 
supplied with snficient food. 

Q. What is the principal difference between 
the combustion of a eiue or lamp, and that of 
the HUMAN Boui ? 

A. In the human body, the combus¬ 
tion is afTccted at a much lower tempera- 
hire; and carried on more slowly than 
in a lamp or fire. 

The Are of ono> body In not hotter than from 90 104 degrees. 

Thin heat is, novprU.**leaf», hutflrirnt lo burn some things. For 
ezaniple. n littlo piece o* phu-sjihurus will iguite, iT it gets by acd- 
dent undei the null. 

Q. How is it that carhon can he made to bum 

aJt so LOW a temperature in the human body? 

A. Because the carbon in the blood 
is reduced to very minute particles, ready 
to undergo a rapid change immediately 
oxygen is supplied. • 

Q. Il^en a man is nhat parts of 

the body yo first t 
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A. Tirst the fat, because it iS ^e 
most codibustible; afterwards the muscles ; 
and then the man dies, like a lam/ 
which is burnt out. 

Q. TFhy does want of sufficient KOUBisd 
lOCKT often 'produce malhess ? 

A. Because while \X\e fat and muscles 
of the body are consniniug by animal 
combustion, tlie brain also is Jittacked; 
and disease is produced iu it before it is 
finally destroyed. 

Q. Why does a man sn bink. when staeted P 

A. Because the cajullury fires feed 
upon the human body, when tliey are not 
supplied with food-fuel. A starved man 
shrinks as afire doeSy when it is not 
supplied with fuel. 

Q. What is the fuel of the body ? 

A, Food is the fuel of the body. 
The carbon of the food, combining with 
the oxygen of the air, evolves heat, in the 
same way that a fire or candle does, 

Q. Why is EVEBT part of the BODY wabm P 

A. Because'the capillary vessels run 
through every port of the^human body, 
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and the combustion of blood taMs place 
in the capillary vessels. {See p 86.) 

Q. Why does bunmino make us warm ? 

A. Because we iulmle more air, and 
cause the blood to pass more rapidly 
through the lungs. Running acts upon 
blood in the capillary vessels, as a pair 
of hclloics on a common fire. 

Q. H'ht/ does inhaling air bapisIiT make 
the body feel waicm ? 

A. Because more oxygen is introduced 
into the body. In consotpience of which, 
the combustion of the blood is more rapid, 
—the blood itself more heated ,—and 
every part of the body is made warmer. 

Q. Why does usnvyroRK produce avuava? 

A. Because it produces quielcer respi¬ 
ration; by which means, a larger amount 
of oxygen is introduced into the lungs, 
and tlie capillary combustion increased. 
Hunger is the notice, (given by our body' 
to remind us, that our food-fuel must ^ 
replenished. < 

Q. Why io want of eaereise and too abut^ 
dant feeding make men Jot or ill t 
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A. ’Because mure hydrogen and car. 

bon are* taken into the blood than can 
be consumed by the respiration; tliese 
therefore, either turn to fat, or cause 
some disturbance in the system, vrhich is 
called disease. 

Q. Wliff do siNOiKO and beaoino alottd 
make ut'J'eel hmyry ? 

A. Because they increase respiration; 
and, as more oxygen is introduced into 
the lungs, our food-fuel is more rapidly 
consumed 

Q. do we feel lees nuiroBY in the 

night, than in the dag } 

A. Because we breathe more slowly 
during sleep ; therefore, less oxygen is 
introduced into tlie lungs, to consume 
oar food-fuel. 

Q. Whg do tee need wabmbb clothibg Ig 
RIGUT, than hg day P 

A. 1st—Because the night is gene¬ 
rally colder than the day: aud 

Sndly—Because we breathe more 
slowly :»ln consequence of which, auimal 
combustion is 'retarded, and ooi' bodies 
are colder. 



CHKMTCAt ACTION. 



c. 

Q. Why <2o tM PEBensE, when very hotf 

A. Because the pores of the tsKin are 
thrown open to let some of the fluids of 
the blood escape. 

Q. Why do pertonefeel iaet and averse to 

exercise,when they are uaiiF-started or ill-ped ? 

A. Because desire for muscular action 
ceases, when the body is not supplied with 
nutritious food. 

Q. Why have persons, whofollow ITABS OTTT- 
OT-BOOBB OCCUPATIONS, Wore APPKTITB than 
those who are enyayed in bbukntakit pursuits? 

A. Because hard bodily labour in the 
open air causes much oxygen to be conveyed 
into the lungs by inspiration; the com¬ 
bustion of the food is carried on quickly; 
animal heat inmascd; and need for 
nutintions food more quickly indicated 
by craving hunger. 

Q. WJty have personSf who follow bedev- 
TART PURSUITS, less APPETITE than ploughmen 
and masons T 

A. 1st—Because the air they inhale 
is Zm pure, being deprived of some of its 
oxygen: and. 
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Siidly—TLeir respiration is neither «o 
fitted, nSr so strong ; and, therefore, the 
combustion of their food is carried on 
more slowly. 

Q. Why do we like etronfWEKT, and OKEAsr 
food, when the weather i» very cold f 

A. Because sti'ong meat and grease 
contain lai’ge portions of carbon and 
hydrogen ; which produce a larger amount 
of heat (when burned in tlie blood) tliau 
any kind of food. 

Q. do persona sat mohe Jbod in cold 

weather^ than in hot? 

A. Because the body requires more 
fuel in cold weather, to keep up the same 
amount of animal heat; and as we put 
more coals on a fire on a cold day, to keep 
our room warm, so we eat more food on 
a cold day, to keep our body warm. 

Q. Why does cold produee nvsQZU f 

A. 1st—Because the air contains 
more oxygen in cold weatlier; and, there¬ 
fore,* fires bum more fiercely, and animal 
combustion is more rapid: and 

Sndly—As are more active in cold 

weather our increased rei|piiation acts 
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Kke a pair 
combustion. 

Q. IVky dost rapid sioxsTioir produeo a 
erminp appjstits 7 

A. This is a wise provision to Iceep 
nor bodies in health ; hunger gives notice 
iiat the capillary fires need replenishing, 
n order that the body itself may not be 
consumed. 

Q. Why do we feel a detvre for activitt 
in cold weather t 

A. 1st.—Because activity increases 
the warmth of our body, by fanning'the 
combustion of blood: and 

Sndly—The strong food we eat creates 
a desire for muscular exertion. 

Q. Why are the Esquimatue so paesionately 
fond qf iBAiN ou, and wualb mlubiixbP 

A. Because oil and blubber contain 
large quantities of carbon and hydrogen, 
which are exceedingly combustible; and 
the heat of tlieir bodies is increased by 
the ffrecuy nature of their food. ' 

Q. ‘ Why do we feel a disliki to elrong 
Mheat and yreatyjood in very hot weather T 


t, 

of beUoios on the Capillary 
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' l^(^U8e strong'.meBt and gKjfu^ 
c&n.tain so much carhon, and hydrogen, 
that they would make us intensely hot ; 
we, therefore, instmctively refuse them 
in hot weather. 

Q( Why do we like FBUiTS and TSOI* 
TABLES most in hot weather? 

A. Because they contain less hydrogen 
and carbon than meat; and, therefore, 
produce not only less blood, but blood of 
a less combiistible nature. 

Q. Whif is our hloodof a less coMBCSTiBiiS 
nature, if we live ehi^i/ upon vauixs and TBOl> 

' TA.BLE8 ? 

A. Because fruits and vegetables 
supply tlie blood with a very large amount 
of water; which is not combustible, like 
the carbon and hydrogen of strong meat 

Q. ITow do saviTS and veoetabIiEB oou 

tlie BLOOD f 

A. 1st—They diminish the amounlt 
of carbon and hydrogen in the blood, 
which afe the chief causes of animal 
heat: and 

2ndly—They supply the blood with a 
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large amount of water which' exudes 
through the skin, and leaves the body cool. 

Q. Wht/ do too feel I.AZT and averee to aeti^ 
oitg in very hot weather t 

A. 1st—Because muscular activity 
increases the heat of our body, by 
fuichening respiration: and 

Sndly—The food we eat in hot weather 
(not being greasy) naturally abates our 
desire for bodily activity. 

Q. ll'hy do the inhabitants of TBonOAK 
eowttries live chiefly upon iticE and ratriT P 

A. Because rice and fruit (by diges> 
tion) are mainly converted into water; 
and (by cooling the hlood) prevent the 
tropical heat from feeling so oppressive. 

Q. ore ike ill-fed instinctively averee 

to CLELlfLlNLSS ? 

A. Because cleanliness increases hun¬ 
ger, which they cannot alk) by food. 

The force of bod ba'oits, without doubt, lias more to do with this 
result, than the sclentiflc fact mentioned above. 

Q. Why does the frequent use of BATHS 
generally tend to improve health t 

A. Because it keeps the pores of the 
body free from obstruction : and promotes 
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A healthy perfonnance of the iuiictiona 
of the skin. 

Q. Whjf are very poob people inetinetmely 

. ATZBSB to TEBTILATIOB t 

A. 1 St — Because ventilation increases. 
the amount of oxygen in the air ,—the com¬ 
bustion of food, and the cravings of 
appetite; and 

Sadly—Ventilation cools the air of a 
ivOm; to poor people, therefore, who are 
ili-clad, the warmth of an ill>ventilated 
apartment is agreeable. 

Q. Why are birds hot-llooded ereatureef 

A. Because they breathe quickly; and 
the combustion of their blood is very 
rapid, from the abundance of oxygen 
inti'oduced into tlieir bodies. 

Q. Why are children hotter than old people t 

A. Because they breathe more quickly; 
and mor& oxygen is introduced into their 
blood to supply the capillary fire. 

The heart beats more quickly in the y< un^r than In the old The 
ntlaations are often 140 in a minute in lutuuts; and not more than 
70 in a minuto in the very aged. 

'Q Are BEARS and dormice colder during 
their winter elevp f 
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^ 'A. Yea. Because their breathing 
and circulation almost cease. 

For the eame reeeon they ere ahie to diepenee with food for m 
loogt time. 

Q. Why are rnoos, fishes, shakes, and 
iiiSAUiiB, ooi<i>-Bi.ooDKO animals f 

A. Because tliey consume very little 
air; and, wiUiout a plentiful supply of 
air, combustion is too slow to generate 
much animal heat. 

Q. Why ts a dead bodt cold t 

A. Because air is n(> longer conveyed 
to the lungs, after respiration has ceased: 
\nd,' therefore, animal heat is no longa 
ycneraUd by combustion. 


CHAPTER VII. 
MECHANICAL ACTION. 

I.—PERCUSSION. 

Q Sow is heat produced by MSOBAmoAi 
AOTUmP 

A. 1.—By Percussion. 2—ByFm> 



' raBOUBBlON. 90 

• • 

ii6iL Gondensation. And 4.— 

By Eledtricitj. 

ftleotrtolty prodiioen heat nnty when (t meetii with rnime aeemie- 
fipik When Ita hirce of motion ia arreaied, Lt la oonvorted Intia 
another foroe called heat 

N.B. No foree can ever be to»t, bat every force may bo than^ 
Into aome other. 

Q. What is meant hy peAcvssion ? 

A. The act of striking; as when a 
hlacksmith strikes a piece of iron on his 
anvil with his hammer. 

Q. Why will sTniKiNO iron make it red wart ^ 

A. Because the force called motion 
is suddenly arrested, and shows itself in 
another form, called heat. 

Q. What EFFECT has heat on inanimate 
bodies f 

A. It pushes the particles of the 
body further apart from each other. 

Q. Oive an example, 

A. Liquid water is warmer than solid 
ice, and the particles of water are looser 
than thbse of ice. 

It la the name with eteain. Tbe parttclea of ateam arc not oo 
Oloooly paokad aa thow of w«ter. 
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Q. How does this apply to iron struck with a 
hammer f 

A. The blow being confined to the 
iron, spends its force in loosening the 
particles thereof, and this change oi 
state shows itself by increase of heat 

Q« How used blacksmiths to light their 
MATCHES, before the general use of lucifers f 

A. They nsed to place a soft iron 
nail npon an anvil, and strike it a few 
times with a hammer, when the point 
of the nail became sufficiently hot to light 
a brimstone match. 

Q. ir/if/ does striking a flint against a piece 
of STEEL produce a spark ? 

A. Because the force employed in 
giving the blow, is changed from motion 
into heat. 

Q. Hon does this developmerU of beat 
produce a spabk, omd set tindeb on Jim f 

A. A very small fragment of the 
steel is knocked off red hot, and sets fire 
to the tinder on which it falls. 

< 

Q. Why is it needful to keep blowxno the 
TINDEB with the brtath! 
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A. To increase the supply of air, 
that the tinder may be furnished urith 
more oxygen to assist combustion. 

Q. Where does the oxygen of the air comb 
FBOM, which is hlotcn to the lighted tinder 1 

A. From the air itself, which is 
chiefly composed of two gases {nitrogen 
and oxygen) mixed together. 

Five gallon^ of enmmnn nir contnin nearly 4 of nttrngfn» and 1 
of oxygen mtxed tugether» but not chcnucully combined. 

Q. What is the use of oxygen gas to lighted 
Hntler ? 

A. It supports the combustion of the 
tinder. Blowing lighted tinder carries 
oxygen to it and quickens it, in the same 
way as a pair of bellows quickens a dull 
fire. 

Q. Why do horses sometimes strike fire 
with their feet ? 

A. Because their iron shoes strike 
against ihe flint-stones of the road; and 
very small fragments are knocked off red- 

hot, and look like sparks. 

Q. What mafees these fragments red-hot ? 

A. The conversion of the force of 
the kick into heat, another form of force. 
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CHAPTER Vin. 

2.—FRICTION. 

Q. What u meant hy friction ? 

A. The act of nibbing Hco things 
together; as the Indians rub two pieces 
of wood together to produce fire. 

Q. How do the Indians produce fibb, hy 
merely ruhhiny two pieces oJ dry wood ? 

A. They take a piece of dry wood 
sharpened to a point, and rub this point 
up and down a jlitt piece very quickly, 
till a groove is made. In a few minutes, 
the dust (collected in this groove) catches 
fire. 

Q. Why does the umod-dust catch fire by 
rubbing t 

A. Because the force employed by 
rubbing is converted into heat, and the 
heat produced is sufficient to ignite such 
unsubstantial articles as wood-dust. 

The woods fn*- this parpose are hoaemoo4 agalnit mulitftp, 
or fours/ against puptar or ivp. 
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Q. TF7t^ do CABBiAOB VHEEI.S $onMmei 
e<Uch Jirtf 

A. Either because they are too dry, 
or fit too tightly, or revolve very rapidly. 

Q. Why do wheels catch fire in such eases f 

A. Because the force intended to 
produce motion is obstructed in its duty, 
and part of it is converted into heat 
instead. 

Q. What is the use of GREAsroa wheels t 

A. It lessens friction. And as less 
force is required to overcome resistance, 
more of it is left to produce motion. 

Q. Why does rubbing our hands ami faces 
malce them feel warm / 

A. 1st.—Because the force employed 
in rubbing is converted into heat; 

2ndly—Because part of the force is 
communicated to the blood, and helps tc 
quickem its motion. 

Q. When a man has been almost drowned* 
why is animation restored by rubbino ? 

A. 1st.—Because the force employed 
'in mbSing the body is converted into 
heat: 
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2ndlj—Because part of the forcd is 
communicated to the organs of ffu body, 
and gives them the needful fillip to set 
them in action again. 

Q, Why do two jpieees of ice rubbed together 
MELT ? 

A. Because force is employed in rub¬ 
bing the ice, and enough of the force is 
converted into heat to melt it. 

Q. Hovo are forests sometimn set on fire 
by friction? 

A. The branches of contiguous trees 
mb against each other, and the force of 
the friction is converted into heat. 

Q. Why do carpenters’ tools (such as gimlets, 
saws, files, <£c,) become hot when used / 

A. Because part of the force em¬ 
ployed is arrested by the resistance 
offered, and this part is converted from 
motion into heat. 

Q. Give an illustration of this. 

A. When cannon is bored, the borers 
become so intensely hot from friction, 
that, if touched, they vrould blister the 
hand which touched them. 
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Q. Why do bobebb become t6 intenedy hot t 

A. Because the resistance is very 
great, and much of the force intended 
for piercing is converted into heat. 


a._CONDENSATION or 
COMPRESSION. 


N.B. The reduction of matter into n emaller oompoM by any 
9Xte>rnal or mechanical fi.rce, in called coupitsHKioM. 

The redaction of matter into a smaller compass by some tnrsmod 
or chemical force, is called condensation. 

Q. What is meant by compbessiom ? 

A. The act of bringing parts nearer 
together; as a sponge is compressed by 
being squeezed in the hand. 

Q. Can BEAT be evolved from common air 
merely by cobpbession ? 

A. Yes. If a piece of German tinder 
is placed at the bottom of a glass tube, 
and the air in the tube is compressed by 
a piston^ the tinder will catch fira 

In a common syrlnffe ^ squirt, the handle port (which contain 
the cocker, a^ iii forced uo and down) is callea the piston.** 
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Ql Why imU the Under catch fire f 

A. Beoanse the force employed in 
compressing the tinder, being suddenly 
arrested, is converted from . motion 
into heat. 

Q. Why wili email quantitiei of sulphur and 
chlorate of potcuh detonate when rubbed together 
in a mortar f 

A. Because the particles of the two 
substances are compressed so closely 
together, that their several chemical 
iifinities are brought into action. 

To "detonate" is to explode or bum with a sudden report 

Q. Why do detonating salt and powder 
hxplode, on being rubbed or struck ? 

A. Because force is employed in 
rubbing or striking, and enough of it is 
changed into heat to ignite such explosive 
things as detonating salt and pQwder. 

Q. Why are shot and cannon balls heated 
i/y being discharged from a gun f 

A. Because they are compressed, 
and rubbed against the sides of the gun 
by the explosion of the powder. 
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CHAPTER IX. 

EFFECTS OF HEAT. 

1.—EXPANSION. 

Q. WhU are the principal xffxots ^HXi.T 

A. 1.—Expansion. 2. —Liquefae- 
tion. 3.—^Vaporization, and 4.—Ig* 
nition. 

Q. Show that nxiT exfakdb A.IB. 

A. If a bladder (partially filled with 
air) be tied up at the neck, and laia 
before a fire, the air will expand till the 
bladder bursts. 

Q. Why will the air swell, if the Naddei 
be laid hfore afire t 

A. Eecause the heat of the fire will 
drive the particles of air ofart from each 
other, and cause them to occu^ more 
room than they did before. 

Q. Why do unslit cnESTSiTTB obaok wUh a 
hud noieo, when pnASTED P 

A. Because tliey cont^ a great deal 
ox ail, wnich is expanded by the heat of 
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ih% fire: and (not being able to escape, 
hwstt violently through the thick rind 
slitHng it, and making a great noise. 

Q. What oeearion* the loud OBA.OK or report 
whieh we heart 

A. 1st—^The sudden bursting of the 
rind makes a report; in the same way 
as a piece of wood or glass would do, u 
snapped in two ; and 

3ndly—^The escape of hot air from the 
chestnut makes a report also; in tlie same 
way as the escape of the gases formed by 
the explosion of gunpowder does. 

Q. Whg does the sudden hursting of the rind, 
or mapping of apiece of wood, make a iiEPonT? 

A. Because a violent jerk is given to 
the air, when the attraction of cohesion 
is thus suddenly overcome: This jerk 
produces rapid undulations in the air, 
which (striking upon the ear) c^use the 
sensation of sound. 

Q. Why does the escape of air from the 
chestnut, or the eaplosion qf gunpowder, produce 
a BJSPOBT P 

A. Because the sudden expansion of 
the imprisoned air. produces a partial 
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yaettnm; The report is caused by t\ie 
rushing of fresh air to fill up this vacuuiii. 

Bee Thimder, p. 8. 

0- a OHXsTUtnr be but, it will vo* 
trnck i why it thie / 

. A. Because the heated, air of the 
‘ chestnut can then freely escape through 
, the slit in the rind. 

Q. Why doet an attle eplit and tpwrt 
about, when roaeted? 

A. In some measure from the expan- 
sion of air by heat; but more especially 
because its juice is converted into steam. 

Q. How is the juice qf^ an at tlx confined 
m the fruit f 

A. By being placed in numerous 
little cells (like those of an honey-comb): 
When the juice is converted into steam, 
it bursts through these cells; and forces 
those pa^ which oppose it through the 
peel. 

Q. When an apple ie xoabtieo, why ie one 
part made eoft, while the rest remains haraf 

A. Because the vegetable matter of 
the part nearest'the fire is cooked by the 
steam of the hot juices: and where 
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titp heated air and steam break through 
and escape, the apple collapses 'and be¬ 
comes soft. 

Q. What is truant by the apple oou-'afsimo ? ” 

A. It means that the plumpness gives 
way, and the apple becomes flabby and 
shrivelled, 

Q. Why do spabks of fire start (uilh a crack- 
ling noise) from pieces of wood laid upon a hhb f 

A. Because the air (expanded by 
heat) forces its way through the pores of 
the wood ; and carries along with it the 
covering of the pore, which resisted its 
passage 

The 60ti7«relflli of the wno4y flhre of tho interior parts into com- 
busiible gasen, contributes to this effect. 

Q. What is meant by the •* fores oJ the wood ?*’ 

A. Very small holes in the woody 
through which tho sap circulates. 

Q. What are the sparks oJ jire^ which 
hurst from the wood ? 

A. ’ Very small pieces of weod made 
red-hot, and separated from the log by 
the force of the air, when it bursts from 
its confinement. 

Why does deal make more snapping 
than any other wood t 
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A. Because the pores of deal are 
very larye, and contain more air than 
those of wood having a closer grain, 

Q. Why doe» obeek toood make lete tfutp^ 
<fing than dry ? 

A. Because tlje pores contain {ess 
air, being filled with sap. 

Q. Why doe* dbt wood make more tnap- 
ping than green ? 

A. Because the sap is dried up, and 
the pores are filled with air instead. 

Q. Why does dry wood burn more eaeilg 
than green or wet wood? 

A. Because the pores of green or 
wet wood are filled with moisture, which 
extin guislies flame; whereas the pores 
of diy wood are filled witJi air, which 

supports combustion. 

Q. Why doe* hoistube extinguieh flamet 

A. 1st—Because it prevents the 
carbon find hydrogen of the fuel from, 
uniting with the oxygen of the air, to 
form carbonic acid gas and water: and 

2ndlj—Because heat is perpetually 
carried off, l;)y the formation of the sap 
into steam. 
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Q. fP%y do BTOncB Hu^ amdfijf dbovt, uhm 
kaatedinihejtret 

A. Because the close texture of the 
stone prevents the hot air from escaping; 
in consequence of which, it hursts forth 
with ffreat violence, tearing the stone to 
atoms, and forcing fragments into the 
room. 

Probably Bome part of this efibei (a dae to the setting free of tbt 
irater of eryotallization, 

Q. When bottled ale or porter is set h^on 
afire, uihy is the cork forced out sometimes t 

A. Because the carbonic acid of the 
liquor expands by the heat, and drives 
out the cork. 

Cftrbonio acid gns is a eorapouDd of carbon and oxygen. All fer¬ 
mented liquors cuntuin Miore or less of carbonic acid gas; bottled 
ale or porter a largo qiiautity. 

Q. Why does ale or porter PBOTjff more^ 
ifier it has been set before a fire f 

A. Because the heat of thq fire sets 
free the carbonic acid; which is entangled 
as it rises through the liquor, and pro¬ 
duces babbles or froth. 

Q. When a hoy makes a ballook, mi sets 
fire to the cotton or sponye (which has been steeped 
in spirits qf wiiyf\ why is the balloon iirrLiTSBi^ 
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A. Because the air of the ballooD is 

expanded hy the fiame, till eveiy part is 
inflated and the paper made smooth. 

Q. Why ioet the balloon BUX, qfter it hae 
been inflated by the expanded tar t 

A. Because the same quantity of nil' 
is expanded to three or four times its 
original volume; and made so much 
lighter, that even when all the paper, 
wire, and cotton arc added, it is still 
lighter than common air. 

The bnlloon ascends in oonsranenee of the presunre from heneath 
of the heavier colJ air by nvhicn it is surrounded, in the same way 
as the hot air in a chimney. 

Q. Wh^ does a 8MOKE>jaok twm round in 
a chimney f 

A. Because the current of hot air up 
the chimney (striking against the oblique 
vanes of the smoke-jack) drives them 
round: as wind drives round the sails of 
a mill. • 

Q. Which IXPAITD the most under the samx 
DXOBXX heat-gases, liquids, or solids f 

A. Gases: all of which expand in 
the same ratio from best. 

Q. WluU 'degree qf expansion in gases is 
ca used bq heat * 
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A. 481 degrees of heat will make a 
volume of gas twice as large ds it was 
before. 

Q. What is the difference between a vapoub 
and a OAs P 

A. A VAPOUB is an elastic aeriform 
fluid, which may readily be converted 
into a liquid or solid merely by change of 
temperature. 

A OAS is an elastic aeriform fluid, 
which cannot be made to change its 
state, except by the application ol 
artificial pressure and intense cold. 

ClirboLu joid gas Ium even been converted into the solid form by 
the use or uicrc means. 

The vapour produced by the boiling of water in called »tenin, 

Q. What wovld gases he at teut low tem^ 
peratures / 

A. All gases would probably be 
liquid at extremely loto temperatures; but 
the most intense cold hitherto artificially 
produced, has not been sufficient to re* 
duce some of the gases to a liquid state. 

Gases which cannot by our present means be brought into the 
liquid form, are called ** permanent/* to dintingubrh them from 

vapours. 

Q. Whg are some things solid, others 
LIQUID, and others gaseous ? 
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A. Because the particles which com¬ 
pose soflue things are nearer together 
than they are in others.—Those in which 
the particles are closest are solid ; those 
in which they are furthest apart are 
(jaseous ; and die rest liquid. 

Q. Why does heat change a soun (like ice) 
Jiret into a UQUiD, atid then into a qab ? 

A. Because it drives die component 
particles further asunder ; hence a certain 
quantity of heat changes solid ice into a 
liquid, —and a further addition of heat 
changes the liquid into steam. 

Q. Why doeit tBOter bimueb hefore it boih T 

A. Because the particles of water 
near the bottom of the ketde (being formed 
into steam sooner than the rest) shoot 
upwards: but are condensed again by 
the colder surface of the water, and pro-. 
duce what is called “ simmering.” 

Q. What is meant hy simmebiko P 

A. A gende tremor or undulation on 
the surface of hot water. When water 
simmers, the bubbles collavse beneath the 
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turface, and the steam is condensed to 
water again; but when water boiU, the 
bubbles rise through the surface, and the 
steam is thrown off. 

Q. Why does a exttlb siwo, when the 
water eimmere f 

A. Because the entangled air escapes 
by fits and starts from the surface of 
ihe water; producing the noise called 
“ singing.” 

Q. Why does KOT a kettle aiFO, when the 
water boils T 

A. Because cdl the water is boiling 
hot ; so the steam escapes in large quan¬ 
tities from the entire surface, and not by 
fits and starts. 

f 

Q. When doee a kettle sing most ? 

A. When it is set on a hob to boil. 

Q. Why does a kettle 8Tve uoee, when it 
is set on the bide qfa fire, than when it is set in 
the KIDST of afire f 

A. Because the heat is applied tm- 
equaUy, and one side being made hottet 
than the other, the water takes longei 
time to boil.. 
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Q. Why ioet a KSTTtx tiiy, when ike 
boiling water begine to cool again? 

A. Because tlie upper surface cools 
first; and the steam (which rises from 
the lower part of the kettle) is again 
partially condensed, and escapes by fits 
and starts. 

Q. Whg doee boiliko taater inereaee in 
bulk? 

A. Because it is expanded by the heat: 
i.e.—^The heat of the fire drives the 
particles of water further apart from each 
other: and (as they are not packed so 
thsely together) they take up more room. 

Q. What ie meant when it ie said, “that 
HBAT drives the pabtioles of water fisrther 
APART from each either?'' 

A. Water is composed of little glo¬ 
bules, like very small grains of sand: 
the heat drives these particles apart from 
each othbr, and (as they then require’* 
more room) the water inci’eases in bulk. 

Q- Why does boiling water bubble f 

A. Because the heated air and vapour 
(rising through the watei^ force up bub¬ 
bles in their effort to escape. 
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' Q. Why doet a kettix tometimet bojl otxs? 

A. Because the water is expanded by 
\eat: if, therefore, a kettle is filled with 
cold water, some of it must run over, as 
soon as it is expanded by heat. 

Q. Sut I have seen a kettle boil oveb, 
although it has not heen filled bull of water; 
how do you account for this ? 

A. If a fire be fierce, the air and 
vapour are expelled so rapidly, that the 
bubbles are very numerous; and since 
these carry portions of the water with 

them, some of it runs OA'er. 

Q Why is a pot (which was fill to ovxH> 
IXOWIKO, while the water was boiling uor) noT 
FULL, after it has been taken qjjf the fire for a 
short time f ' 

A. Because (while the water is boiU 
tng) it is expanded by the heat, and fills 
the pot even to overflowing; but, when 
, it becomes cool, it contracts i^ain, and 
occupies a less space. 

The cooling of the water prcTcnts any fhrther escape of steam; 
nnd the generation of steam is one cause of the expansion of hot 
water. 

Q. Why does the water of a kettle some- 
times run out of the spout when it boils P 

A. Because when the lid fits tightly, 



STEAM. 


1J9 


the steam cannot lift it up and escape^; 
being confined, therefore, in the kettle, 
it presses on the water and forces it out 
>f the spout. 

Q. What causes the hattlivo noise, often 
made hy the lid of a saucepan or boiler? 

A. The steam (seeking to escape) 
. forces up the lid of the boiler, and the 
weight of the lid curries it hack again ; 
this being done frequently, produces a 
rattling noise. 

Q. If the steam could not lift up the lid 
of the boiler, how would it escape T 

A. If the lid fitted so tightly, that 
the steam could not raise it up, tlie 
.boiler would hurst, and the cousequeiiccs 
might be serious. 

Q. ' When eleam pours out from the spout of 
a kettle, the stream begins apparently half ak 
nrcn off the spout ; why does it not begin close 
to the spou^ ? 

A. Steam is really invisible; and the 
half-inch (between the spout and the 
** stream of mist”) is the real steam, before 
it has been condensed by the air. 

Q- Why if not all the sisam ietisibu. 
Of wdl at that half-iach f 
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' A. Because the invisible particles are 
condensed by the cold air; and, rolling 
one into another, look like mist. 

Q. JVhat BXOOMBS qf the stbah, far U 
toon vaaiehesf 

A. After it has been condensed into 
mist, it is dissolved by the air and dis¬ 
persed abroad as invisible vapour. 

Q. And what becomes of the innieible 
vapour f 

A. Being lighter than air, it ascends 
to the upper regions of the atmosphere, 
where (being again condensed) it contri¬ 
butes to form clouds. 

Every portion of the atmoaphere contains more or less invldhle 
vapour, varying from day to day with the state of the weather. 

Q. Why does a metal spoon (le/i in a 
eouoepan) betabb the proeeet qf boiling f 

A. Because the metal spoon (being 
an excellent conductor) carries off the heat 
from the water; and (as heat earned 
off by the spoon) the water takes a 
longer time to boil. 

Why will a pot (filled with water) BETxjfc 
boil, when ymmerted in another vessil full of 
water aleol 

A Because water contained in an 
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r & vessel can never be heated aJmve 
boiling point; all the heat absorbed 
by .water after it boils, is employed hi 
generating steam. 

Q. How ioet tie eonvenion of water info 
9teamy prevent the innsb pot from hoiling / 

A. Directly the water in the larger 
pot is boiling hot (or 919°,) steam is formed 
and carries off some of its heat; therefore, 
919 degs. of heat can never pas« through 
it, to raise the inner vessel to boiling heat^ 

Q. Whg do suoab, salt, ^e., betabo the 
proceee of hoiling f 

A. Because they increase the density 
of water; and whatever increases the 
density of a fluid retards its boiling. 

Q. If you want water to hoil without coming 
in contact with a saucepan, wibat plan must he 
adopted? 

A. We must immerse the pot (con¬ 
taining the water to be boiled) in a sauce¬ 
pan containing strong brine or sugar. 

Q. Why would the inneb veael boil if the 
OUTEB teeael contained strong bbibe 'i 

A. Because brine will not boil, till it 
is raised to 918 or 990 degs TWefore, 
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212 Aegs. of. heat may. easily paW through 
it, to raise the vessd immersed ‘in it to 
boiling heat. 

Q. Why will hHne impart to another W8 b^ 
KOJiE than 212o, and water not bo much P 

A. Because no liquid can impart so 
high a degree of heat, as its own boiling 
temperature: As water boils at 212°, it 
cannot impart 212° of heat: but, as brine 
will not boU witliout 218° of heat, it can 
impart enough to make water boil, 

Q. Why cm liquids impart no ixtba heat, 
after they hoU? 

A. Because all extra heat is spent in 
making steam. Hence water will not boil 
a vessel of water immersed in it, because 
it cannot impart to it 212 degs. of heat; 
but brine will, because it can impart more 
than 212 degs. of heat, before it is itself 
converted into steam. 

Eilier boik at about • 96 degt, Smp boilft at • .921 defft 

Alcohol • . .176 ,, Oil of turpentine « 316 „ 

Water • . • 313 „ Sulphuric add • • 472 ,, 

Water, ivith cme-flith Linseed oil • « 640 

eelt • • . • 219 „ Merouiy . • • 063 „ 

Any liquid which boila at a lower degree can be to boil, if 

bmnersed in a liquid which boils at a higher degree* Thus a eep 
ef ether can be made to boil in a eaucepan of leafer. A cep of 
wafer, in a saucepan of hrine or syrup. But a oiqi o/ water will 
NSfbdl, ifimmeraediD efhsr; uar u sup efeyrpp^m water. 
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Q. Why are eloudt hiqheb on a fine day f 

A. Because they are lighter, and 
more buoyant, 

Q. Why are eloudt lighteb on a mns de^ t 

A. 1st—^Because the vapour of the 
clouds is less condensed ; and 

2udly—The air itself (on a fine day) re¬ 
ams m ore of its vapour in an invisible form. 

Q. Why it a our put iiivbbtes into aJruU 

pief 

A. Its principal use is to hold the 
crust up and prevent it from sinking, when 
the cooked fruit gives way under it. 

Q. Doet not the cup pbevxnt the fimit of 
the pie from uoiLis^Ot 

A No; it will rather tend lo make 
it boil over, as there will be less room 
in the dish. 

Q. Explain this. 

A. When a pie is put into an oven, 
the air in the cup will begin to expand, and 
drive every particle of juice from under 
It; in',0onsequence of which, the pie-dish 
Avill ha^e a cup-full less room to hold its 
fruit in, than if the cup were taken out. 

SooM of tho hooted lir It drivon from fto enp, and otoapei te 

M 9 
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bMbUM Uiroaga the Jideet and oat of the irfe eltogethei. The p!ee» 
of this is occupied by Juloe when the pie cools. 

Q. ^ the Juice it driven ovt the eup, 
whp it the ovp alwapt wll of juice, when the 
pie it out up t 

A. Because immediately the pie is 

drawnf the air in the cup begins to 
contract again, and occupy a smaller space. 
and as the cup is no longer full of air, 
juice rushes in to occupy the void. 

Q. Why doet juice ruth into the eup, when 
the eup it SOT full of aib ? 

A. Because the external air presses 
upon the surface of the juice, which rushes 
imobstructed into the cup: as mercury 
rises through the tube of a barometer. 

N.B.—Since the juice of the pie runs into the cup, os soon m It is 
token out of the oven, the cup presents the Juice from being spilt 
over fAs ertut, vhen the pie is carried about from place to pluee* 
idthough it does not prevent the firuit ftnm boiling over. 


CHAPTER X. 

EXPANSION FROM HEAT. 
(Continued.) 

Q. Does heat expand everp thing blsb, 
hettdet air and^water f 
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A. Yes: every thing (that man* is 
acquainted with) is expanded hy heat. 

Q. Why does a cooper heat his hoopb 
BED-HOT, when he puts them on a tub ? 

A. 1st—As iron expands by heat, tho 
hoops will he larger when they are red- 
hot : in consequence of which, they will 
fit on the tub more easily: and 

Sndly—As iron contracts by cold, the 
hoops will shrink as they cool down, and 
girt the tub with a tighter grasp. 

Q. Why does a wkeewkight make the 
iron hoop or ^^tire^^ bed-hot, which he fixes on a 
W^HEEL f 

A. 1st—That it may fit on more 
easily; and 

2ndly—;That it may girt tVie wheel 
more tightly. 

Q. Why will a wheelwriyht*s hoop fit the 
wheel MODB easily, being made bed-hot h 

A. Because it will be expanded by 
the heat; and (being larger) will go on 
the whefil more easily. 

Q. Why mill the hoops, mhich have been 
put on HUT, uiBT the wheel more pxbult t 

> M s 
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*A. Because they will shrink as they 
cool; aud, therefore, girt the wheel with a 
tighter grasp. 

Q. JVhy does a btute make a cbackltno 
NOISE, when afire is very hot f 

A. Because it expands from the heat; 
and the parts of the stove rubbing 
against each other, or driving against 
the bricks, produce a crackling noise. 

Q. Wlty does a stove make a similar CBAOZ- 
r.iNQ NOISE, when a large fire is taken down P 

A. Because it contracts again, when 
the fire is removed; in consequence of 
which, the parts rub against each other 
again, and their connection with the 
bricks is again disturbed. 

Q. Whg does the flastes round a stove 
CBAOE and fall aivag f 

A. Because (when the fire is lighted) 
the iron-work expands more (ban the 
brick-work and plaster, and pushes them 
xway; but (when tlie fire is put out) the 
metal shrinks again, and leaves the 
“ setting” behind. 

The ** lettiiif ** Is a technical word for the plaster, fte., in imine- 
dhue contact with the stove. 
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Q. Wijf doei the pbuter ti.'LL JL'Wi.'t ? * 

A. As a chirik is left (between the 
" setting” and the stove), the plaster 
will frequently fall away from its own 
weight 

Q. What OTHKB cause eontributee to bbiro 
the rLASTBB DOWN ? 

A. As the heat of the fire varies, the 
size of the iron stove varies also; and this 
expanding and contracting keep up such 
a constant disturbance about the plaster, 
that it cracks and falls off. 

Q. Whvdoestheiszacvn.TcqfataMXUom- 
TBB BI8B in hot weather t 

A. Because heat expands the metal, 
which (being increased in hulk) occupies 
a larger space; and, consequently, rises 
higher in the tube. 

Q. Why is a eiiASB bboken, when hot 
watxb is Soured into it t 

A. Because the inside of the glass 
is suddenly more expanded by the ho 
water than the outside; and in conse* 
quence of this unequal expansion tlie 
glass snaps 
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* Q. Why it not the outside*^ the glatt 
expanded hy hot water, at much at thejseiDX f 

A. Because glass, is a bad conductor 
of heat, and breaks before the heat of the 
inner surface is conducted to the outside. 

Q. Why does a glast tnap, because the iinrsB 
■iwifaee it hotteb than the outbb P 

A. Because the inner surface is 
expanded, and not the outer: in conse¬ 
quence of which, an opposing force is 
created which breaks the glass. 

Q. Why it a china ohp hrohen, if hot 
WATEB be poured over it, or into it f 

A. Be6ause china is a bad conductor; 
and (as the inner surface expands from 
the heat more than the outer,) an opposing 
force is created, which breaks the cup. 

Q. If a glass beaker be set on a warm HOB, 
why does the buttou comb off ? « 

A. Because glass is a bad conductor; 
and (as the bottom of the glass expands 
from the warmth of the hot stoxe, Wore 
the sides are heated) the two parts separate 
from each other 
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CHAPTER XI 


2. —LIQUEFACTION. 

3. —VAPORIZATION. 

Q. What it meant by UQUxi'ACTioir ? 

A The conversion of a solid into a 
' liquid by the agency of heat: as solid 
ice is converted into water by the heat 
of the sun. 

Q. is ice ubi/tbo by the hxat qf the 

SUIT? 

A. Because the heat of the sun forces 
its particles asunder; till their. attraction 
of cohesion is sufficiently overcome, to 
convert the solid ice into a liquid. 

See p. 115. 

Q are metals melted hy the heai 

ef FiiiEp 

A. Because the heat of the fire forces 
their particles asunder; till their attrac* 
tion of cohesion is sufficiently overcome, 
to convert the solid metal into a liqmd. 

Q. Why is eanverted into btxau by 

the heat efthe tibx ? 

A. Because the heat .of the fire 
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stearates its globules into very minute 
bubbles; which (being lighter than air) ily 
off from the surface in the form of steam. 

Q. Why doe* not iroOD uelt like metal T 

A. Because the heat of the fire 
decomposes the wood into gas, smoke, and 
ashes; and the different parts separate 
fi'om each other. 

Q. What i* meant hy vafobizatioit P 

A. The conversion of a solid or liquid 
into vapour: as snow or water is con¬ 
verted into vapour by the heat of the sun. 

Q. What are 01.OTTD8 P 

A. Moisture evaporated from the earth, 
and again partially condensed in the upper 
regions of the air. 

Q. What it the d^erenee between a foo 
and a oioirD ? 

A. Clouds and fogs differ qnly in one 
respect. Clauds are elevated above our 
heads: but fogs come in contact with the 
surface of tM earth. 

■ Q. Why do eloud* float to readily in the 
airr 

A. Be^wise they are composed of 
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verif minute globules (calieti ves’cicles); 
which (being lighter l^an air) float, like 
soap bubbles. ,. 

Q. doe» T4POUB sometimet farm inta 

OLOUSS, ani aometimes rest upon the earth as 
U18X or roe P 

A. This depends on the temperature of 
.the air. When the surface of the earth is 
warmer than the lower air, tlie vapour of 
the earth (being condensed by the chill 
air) becomes mist or fog. But, when the 
lower air is warmer than the earth, the 
vapour rises through the air, and becomes 
cloud. 

Q. Are all clouds alike P 

A. No. They vaiy greatly in density, 
height, and colour. 

Q. What is the chief cause of fog and clouds ? 

A. The changes of the wind. 

Many loeal drcumBtances also fitvoor the formation of olonds. 

Q. Mow can the chahoes cf the wind 
ttffhct the CLOUDS ? 

A. If a cold current of wind blows 
• suddenly ever any region, it condenses the 
invisible vapour of the air into ehud or 
ram; bnt if a warm cwnreift of wind 
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blows over any region, it diaperut the 
donds, by abaorbmg the vapour. 

Q. What eountriei are the host eloudjf f 

A. Those where the winds are most 
variable, as Britain. 

Q. What eountriee tore the least eloudg f 

A. Those where the winds are least 
variable, as Egypt. 

Q. What DISTANCE are the olovob from 
the EABTH P 

A. Somethin clouds are elevated 
above the highest mountain top; some 
heavy ones touch the steeples, trees, and 
even the earth; but the average height 
is between one and two miles. 

N.B.—Streaky oorling olouda like Aatr, are often 5 or 6 mileebigh. 

Q. What clouds are the lowest ? 

A. Those which are most highly elec¬ 
trified : lightning clouds are rarely more 
than about 700 yards above tlie ground; 
and often actually touch the earth with 
one of their edges. 

Q. What it the sizz of the ahbvjts^ 

A. Some clouds are 90 square miles 
in surface, ^d above a mile in thickness ;■ 
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while others are only a few yards or 
inches- * 

Q. JEEow ccm persons ascertain the thick- 
HSBS of a cloud ? 

A. As the tops of high mountains are 

generally above the clouds, travellers may 

pass quite through them into a clear blue 

.‘firmament; when the clouds wil^ be seen 

beneath their feet. 

%/ 

Q. What produces the great yaeiett in the 
SHAPE of the clouds? 

A. Three things: 1st—^The cause 
and manner of their formation: 

2ndly—^Their electrical condition: and 

3rdly—Their relations to currents of 
wind. 

■ Q. Wow cm BLECTSICITT affcct the bhapb 
cf clouds? 

A. If one cloud be fviJX of electricity 
'and another not, they will be attract^ 
^ to each bther, and either coalesce,— 
diminish in size,—or vanish altogether 

Q. WHA.T clouds assume the most ssstabho 
• ikapest 

A. Those that are the most hiyhJby 
^dectrified. 
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Q. What effect have wiKSB on the Bam 
of clouds ? • 

A. They sometimes absorb them en- 

Hrely: sometimes increase their volume 
and density; and sometimes change the 

position of their parts. 

Q. Hou) can winds adsobb clouds altogether ? 

A. Warm dry winds will convert the ^ 
substance of clouds into invisible vapour^ 
which tliey will carry away in their own 
current. 

Q. How can winds ikcbease the hulk and 
density of clouds f 

A, Cold currents of w^ind will con¬ 
dense the invisible vapour of the air, and 
idd it to the clouds with which they come 
m contact. 

Q. How can winds change the shape qf 
clouds^ hy altering the position of their parts f 

A. Clouds are so voluble and light, 
that every breath of wind cli^inges the 
position of their ves cicles or bubbles. 

Q. What are the general coloubs of the 
clouds f 

A. Wliite and grey; when the sun is 
above the horizon: but red, orange, and 
yellow, at sup-rise and sun-set. 

TIm Wm «i|f ii Dot sioyd u «U. 
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Q. Whjf are the I.A.BT ehuat of evening 
geaerally of a bed tinge f 

A. Because the red. rajs, being less 
refrangible than the yellow or blue rays, 
remain longest in sight, as the surface 
of the earth turns away from the sun. 



Erery beam of light in uoiupuned of three ooloured rays, blo^ 
yellow, and red. Ab the beam paesee through the atmosphere A, 
fhcHe arc separated from each other: the blue being drawn most 
down, the yellow next, and the red least. As the earth with ite 
idonds and atmosphere turn round the pdle P, in the direction 
A C D, any given cloud would pass first under the blue rays at 
B, then the yellow rays at Y, and then the red rays at K; and be 
tinged by their respective colours. An observer placed at £, Just 
aa be was turning mto darkness towards C, would see the (^uds 
tinged red at R, resting upon the western horizon. 

Q. are the eablt morning eloude gene» 

rally'BXDi 

A. Because the red rays, being less 
refrangible than the yellow or blue rays, 
come soonest into sight, as the surmos 
of the barth toms mto dayhght. 
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Bupnoiie the eertii to be turninip In the direction DC A. Then 
ftny Riven cloud would ootne first into the liRht of the red ra]^ 
end the observer at £ wouid see it so tinged on the easteni hoiisonif 
Just as he was coming into daylight. 

Q. T^tUtheeau»eofw>KSTsaTwuA.iirn^ 

A. Some of the rays of light which 
strike the top of the atmosphere, are 
bent down while the sun is ‘»dll invisible 
beneath the horizon. 

Q. Whatitthe cauteofirrEViva TwiLiamc? 

A. Some of the rays of light which 
strike the top of the atmosphere, are bent 
down, when the sun has sunk out of 
sight beneath the horizon. 

Q. Why is not the colour of clouds always 

. AUKB ? 

A. Because the condition of the 
atmosphere is continually varying, as also 
the size, density, and relative position of 
the clouds with regard to the suu; so 
that sometimes one colour is •reflected, 
and sometimes anotW. 

Q. What regulates the motion of the clouds f 

A. Principally the winds ; but some¬ 
times eketricity influence their mo¬ 
tion also. 
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Q. Sow do you hnow that eloud* mope by 
OTHEB influeneee oesidet \mn> ? 

A. Because (in calm weather), we 
often see small clovds meeting each other 
from opposite directions. 

Q. Sow do you know that xIiXOTrtoitt 
qffects the motion* of the cloud* T 

A. Because clouds often meet from 
opposite directions; and, having dis¬ 
charged their opposite electricities into 
each other, vanish altogether. 

Q. Into how many cxarses are the different 
tort* of eloud* generally divided f 

A. Into three classes:—viz. Simple, 
intermediate, and Compound. 

Q. Bow are simtIiE cloud* *idhdivided f 

A. Into 1.—Cirrus; 2.—Cum'ulus; 
and 8.—Stra'tus clouds. 

0- What sort of clouds are called ciRBUfi p 

A. Cktuds like fibres, loose hair, dr* 
ihin streaks, are called “ cirrus clouds.” 

Q. Why are these cloud* called ciBBUS P 

A. Prom the Latin word cirrus (“ a 
lock of hair, or curl ”); Cirrus clouds are 
the most elevated of all. 

u s 
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Q. What do oibbvs eumds pobtbhd P 

A. Fiue weather. Whenever cirrus 
clouds appear, there is but little moisture 
in the air, and this is only slowly con¬ 
densed in the higher regions of the 
atmosphere. 

Q. What tort of cloudt are called cum'UIiTtb P 

A. Cum'ulus cloud are lumps, like 
great sugar loaves,—volumes of smoke ,— 
or mountains towering over mountains. 

Q. Why are theae monster mattes eedled 
uum'itlttb clouds i 

A. From the Latin word cum'ulus 

a mass or pile.”) 

Q. What do cuHnrLiTB eloudt fobeseow ? 

A. When these piles of cloud are 
fleecy, and sail against the wind, they 
indicate rain ; but when their outline is 
veiy hard, and they come up with the 
wind, they foretell fine weather.* 

Cum'ulas cloadf should be tmalter towards evening tbui they 
are at noon. If they increase in ause at auo-seti a thuiuler storm 
may be expected in the night. 

Q. What sort qf eloudt are ealled’trttA.TVB? 

A. Creeping mists, especially preva¬ 
lent in a snipper’s evening: these clouds 
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rise at suD'Set in low da’^p placet; and 
are always nearer the earth, than any 
other sort of cloud. 

Q. Why are thetemieUcatted tnuxOteUmief 

L. From the Latin word stra'tus 
(“ laid low,” or “ that which lies low.") 

Q. What produce oibbcb eloude t 

A. Moisture in a visiule form, de¬ 
posited in the higher regions of the 
atmosphere &om ascending currentt of 
Oeated an. 

Q. What produce ctniCLtrs eloude f 

A. Masses of visible vapour passing 
from the places where they were formed, 
to other places where they are about 
to be either dissolved, or deposited as 
falling rain. 

Q. What produce btbatub eloude T 

A. £|pds of visible moisture, formed 
by some chilling effects, acting along the’ 
direct surface of the earth. 

Q. jQTow are the ihtebuidiatb elotide eub^ 
divided T 

A. Into two sorts. 1.—The Cirro- 
Cnroulns; and S.—^The Cirro>Stratu8. 
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Q. W%at are ciBiio-oxnnn>TrB eloudt f 

A. Cirro-Cumulus clouds 8iS*e cirrus 
clouds springing from a massy centre; or 
heavy masses, edged with long streaks, 
generally called “ mares’ tails.” 

A system of tmall round elonds may be called cirro-onm'alus. 

Q. What do oibbo-cvm'ulus clouds gene- 
rally fobedode ? 

A.- Continued drought, or hot dry 
weather. 

Q. What are cibbo-stba'tub clouds f 

A. They compose what is generally 
called a **maekarel sky.” This class of 
clouds invariably indicates rain and ivind; 
hence the proverb— 

Mnokarelfl* scales and mares* tails 
Make lofty ships to carry low sails.'* 

Q. What produce ciHBO-CTTM'irirs clouds f 

A. Cumulus clouds dissolving away 
into cirrus produce the intermediate class, 
called cibro-cum'ulus. 

Q, What produce cibbo-btba'titb clouds T 

A. Cirrus clouds accumulating into 
denser, masses produce the intermediate 
class, called cibro-stbatus. 

Q. How ifv OOHPOUND clouds sub-divided f 
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A. Compound clouds are sub-divided 
into 2 softs. 1.—^The Oum'ulo-Stra'tus; 
and 2.—^The Nimbus clouds. 

Q. What is meant hy oum'ulo-stbatvb 
clouds f 

A. Those clouds, which assume all 
sorts of gigantic forms; such as vast 
' towers and rocks,—huge whales and 
dragons,—scenes of battles,—and cloudy 
giants. This class of clouds is the most 
romantic and strange of all. 

Q. What do the 0UH(JU>-BTBi.TirB eloudi 

rOBETELL ? 

A. A change of weather; either from 
fine to rain, or from rain to fine. 

Q. What are irmBUS clouds t 

A. All clouds from which rain foils. 
Nimbus is the Latin word for ^'chuds 
which bring a storm.” 

Q. By what f articular character may the 
KiMBirs (or rain^loud) he at once distinguished t 

A. By the want of a defined outline: 
Its edge is gradually shaded off from the 

deep grey mass into transparency. 

Q. What AlPPEARAKCx takes place in the 
clouds at the aj^proach oF UAUf ? 
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A. The eum’tdns cloud becomes sta¬ 
tionary, and cirrus streaks settle upon it, 
fonning cum'ulo-stra'tus clouds; black 
at first, but afterwards of. a grey colour. 

Q. Whv do cloud* gather round moun'taib' - 
TOPS P 

A. Because the air (being chilled by 
the cold mountain tops) deposits its 
vapour there, in a visible form or cloud. 

Q, What are the uses of clouds P 

A. 1st—^'Ihey act as screens, to 
arrest the radiation of heat from the. 
earth; 

Sndly—^They temper the heat of the 
sun's rays; and 

Srdly—^They are the great store-houses 
of rain. 

** Rsdiatlon of heat,** Le. the escape of heat, when no condurtpa 
carries it away. 

Q. Why is wind said to blow up the cloud* f 

A. Because a dry warm wir d (which 
has travelled over seas) having absorbed 
a large quantity of moisture, deposits 
some of it in the visible form of clouds, 
as soon as it reaches a colder region of 
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Q. Wh/g ion viSD oometimn Jfsm awat 
the eloudt-f 

A. Because it has travelled over dry 
climes or thirsty deserts, and become w 
dry, that it absorbs vapour from the 
clouds, and causes them to disappear. 

Q. What is the cause of a bed sunset ? 

A. The vapour of the air not being 
actually condensed into clouds, but only 
on the ]point of being condensed, 

Q. Why is a bed sunset an indication gf a 
riBE DAT to-morrou) / 

A. Because the vapours of the earth 
are not condensed into clouds, even by the 
cold of sunset. Our Lord referred to 
this prognostic in the following words: 
“ When it is evening ye say it will 
be fair weatlier, for the sky is red.” 
(Matt. xvi. S.) 

Q. Wfat is the cause if a coppery yedlow 
buh-bet ? * 

A. The vapour of the air being 
actually condensed into clouds. 

• Q. Why do vapours (HOT actually eonienseJ^ 
rtfract bed rays, 'whUe condensed vapour refract* 
yellow I 
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A. Because the beams of light meet 
with very little resistance; iii conse- 

J uence of which, those rays are bent 
own to the eye, which require the least 
refraction, such as red. 

Bee flKure on p. 135, sphere It is evident that the red raj A R, la 
MM bent, than the yellow and blue ruyii, A Y, A B. 

Q. Why do CONDEKSED vapours refract 
TELEOW rays, whereas vapours not actucMy con^ 
densed refract red t 

A. Because the beams of light meet 
with more resistance from the condensed 
vapour; in consequence of which, thos** 
rays are bent down to the eye, whici; 
are more refracted than the red, such as 
yellow. 

See fltjfure on p. 135, where it la eTident that the yellow ray 
AT, is more bent than the red ray, A R. 

Q. Why is a XEUiOW sun>set an indication 

of WET ? 

A. Because it shows that the vapours 
of the air are already condensed into 
clouds; rain, therefore, may he shortly 

Q. What is the cause ef a bed >inr>Bi8B P 

A. Vapour in the upper region of the 
Mir just on the point of being condensed 
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Q. Why may a red and loirertny *ky ti mor- 
niny he an indieation of approaching SAlNt'' 

A. Because the density of the air is 
due to an excess of vapour at the point 
of condensation; hence our Lord’s obser¬ 
vation, “ In the morning ye say, it will 
be foul weather to-day, for the sky is red 
•and lowering." (Matt. xvi. 3.) 

Professor Forbes has seen n red lifiht in the Jet of steam isBuinR 
ft'orn ;the valve of a locomotive, where it is jiiHt becoiiiinfr visible 
from condensation. Professor (Jrithths stutes, that the red and 
lowering morning sky, which indicates foul weather, prohnhty de¬ 
pends upon excess of vapour in the atinosjiherc: hut as a Kenernl 
rule, dry air is less transparent than iiu>i>t, and red rays have tiioie 
power to pierce through a dense aiinosphcrG: hence the sun is n.*d 
at rising or netting, or in a fug. 

Q. W/iu is a area sun-rise often indicative 
of a rnrx day T 

A. Because at the instant of sun¬ 
rise the liigher regions of the air are 
comparatively free from moisture, and 
feeble white light can pass through. 

Grey Is only white in a diluted state. 

Q. Wky is a yellolo tint in the sky indicative 
of the approach of wet ? 

A. Because it shows that the air is 
moisU l^oist air is more transparent 
than dry, and allows yellow rays, which 
have less momentum tlian red. to pass 
through as well. 
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Q. IP^hal difference (in ihe state of the air) 
is required to make a gbbt and bkd suh-risef 

A. In a grey sun-rise the air is 
sufficiently clear to allow the three 
coloured rays to psiss with a feeble degree 
of intensity. In a red sun-iise, the air 

so dense that it stops all hut the red 
rays. Hence the proverb— 

••Eveninjf rod and moriung greVi 
Will sot tbo trarcDor <m Ins Vay; 

But rvoning grey and morning red, 

Will bring down rain upon his head.** 

Q. Why M the sly blue ? 

A. Because the weak blue rays, which 
are reflected upwards from the earth, 
cannot get through the air, and are 
therefore scut down again. 

It is, properly, the air Ti'hich is blue. Jlonro ihc sky bccotnct 
of a deeper colour, as we ast-end high mountains. 

Q. The proverb saySf rainbow in the morn* 
Sing M the shepherd*s waminy:” Why is it so? 

A. Because a morning rair&ow must 
be always in the west; and indicates 
that bad weather is on the road to us. 

Q, Why must a morning rainhoib be always 
in the west ? 

A. Because the sun is in the east ; 
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and a rainbow can be formed only when 
the rainy clouds are opposite to the sun. 

Q. Wh^ does a rainbow in the west indu 
cate that ba]> weatueb is on the road to us f 

A. Because our heavy rains aiv} 
usually brought by west or south-west 
unnds; and clouds which reflect the 
’ colour of the rainbow in the west, must 
be coming up u-ith the wind. 

This will not be true if the wind be easterlj. 

Q. The proverb says, “ A rainbow at night 

is the shephertTs delight:^* Why is it sot 

A. Because a rainbow at night is in 
the east; and indicates, that bad weather 
is leaving us. 

Q. Why mutt a rainbow at viauT be alwayt 
in the kast ? 

A. Because the sun is in the west; 
and a rainbow can be formed only when 
the rainy clouds are opposite to the sun. 

Q. does a rainbow in the east indicate 

that had weather it IiEatino ut f 

A. Because our rain is generally 
brought <by west and south-west winds; 
when, therefore, the clouds (which reflect 
the rainbow) have been diiven from the 
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west to the east, is a plain proof that 
they have already passed over us, and 
are going away. 

This vill not be tmc if the wind be eaaterly. 

Q What is meant hi/ an aurora borea'lis, 
or northern light t 

A. A luminous appearance in the north 
of tl)e sky at night-time. Sometimes* 
streaks of blue, purple, green, red, &c., 
and sometimes flashes of light are seen. 

As (hpae ntrcamfi of lifcht have a tremulous motion, they are called 
In the Shetland I sice, “Merry dancers.’* 

Q. Describe the appearance of the Aurora 
Borealis, visible in Dngland on the night of 
November 17/A, 1848. 

A. The sky overhead seemed in 
flames, and bands of various colours rose 
from the horizon to the North Star, 
forming a luminous arch. This magnifi¬ 
cent appearance lasted from <7 till 10 
o'clock at night. 

Q. Lt this the utual appearance of the 
Aurora liorealit in our island it « 

A. No. It is generally a luminous 
white band on the top of a pitchy dark 
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jlottd,—low down in the horizon,—and 
running'from east to west of the due 
north. 

Q. What is the cause of the AUitOBii bobea'- 

LIB, or northern light f 

A. The passage of electricity through 
tne higher regions of the atmosphere. 

Q. Why are there DirrEiiENT coloubs in 
the Aurora Borealis^ such as white^ yellow^ red^ 
and purple f 

A. Because the electric fluid passes 
through air of different densities. The 
most rarefied air produces a ivhite light; 
the most dry air, red; and the most 
damp produces yelloio streaks. 

Q. Is the Aurora Borealis ever accompantrd 
by sound ? 

A. Yes, it is frequently accompanied 
by sounds resembling hissing, murmur¬ 
ing, rumbling, or crackling. 

When its coAicatlona are eery briffht, unacttled weather (p-ne ‘ 
rally follows; but in 1848 and 1849, brilliant diaplaya of the Aurort 
Borea'Us were followed by very fine weathc r. 

Q. Why does a haze round the bitn indt^ 
eate baih? 

A. Because the haze is caused by venj 

fine rain, impended in the upper regions of 

' 0 »' 
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the air ; wlien this is the case, a rain of 

5 or 6 hours’ duration may be ekpected. 

Q. Whff is a HALO round the moon a sure 
indication of uaik F 

A. Because it is caused by fine rain, 
suspended in the upper regions ul’ the air. 
The larger the halo, the nearer the rain- 
clouds, and the sooner may rain be ex- 
))ected. 

Q. What is the cause of a black mist : and 

why does it bring wet weather ? 

A. The mist is blacky bectiuse it is 
overshadowed by dense clouds; and wet 
weather may be expected, because the 
air is saturated Avith vapour. 

Q, Why is MIST sometimes white ; and why 
does a white mist indicate FINE weather ? 

A. The mist is white, because no 
clouds blacken it with their shadow; and 
line weather may be expected^ because 
the sky is cloudless. 

Q Why do we feel almost svffocatsb tu 
a hot cloudy night T * 

A. Because the heat of the earth 
cannot escape into the upper region of 



DLACK AND WU1T£ MISTS. 151 


the air; but is pent-in by tbe clouds, 
uud confiued to the surface of the earth. 

Q. Why do we feel spnioUTliT in a clear 
bright night / 

A. Because the heat of the earth can 
readily escape into the upper regions of 
the air, and is not confined or pent-in 
by thich clouds. 

Q. Why do we feel defuessed in BPians 
Oft a WET murky sat P 

A. 1st—Because the air is laden 
with vapour, and has (proportionally) less 
oxygen. 

2ndly—The air being lighter than 
usual, does not balance the air in our 
body: and 

3rdly—Moist air has a tendency te 
depress the nervous system. 

Q. What is meant hy the “ air balaneiny the 
air in our tody /'* 

A. The human body contains air of 
a given density; if, therefore, we ascend 
into rarer air, or descend into denser, 
the balance ^s destroyed, and we feel 
oppressed. 
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* Q. Why do we feel itfcomfobtable, if the 
air around is not of the bams densitv, ae that in 
our body / 

A. Because if the air be more dense 
than our body, it will produce a feeling 
of oppression; if it be less dense, the 
air in our body will produce a feeling of 
distension. 

Q. Why do persone, who abce!td in bal¬ 
loons, PAIN in their eyee^ eare^ and chest f 

A. Because the air in the upper 
regions of the atmosphere is more rare 
than the air in their bodies; and (till 
equilibrium is restored] pain will be felt in 
the more sensitive poi’ts of the body. 

More esiieciully in the tympanum of the car. 

Q. Why dopertons, who descend tnDlTiN(\- 

BELLS, feel PAIN in their eyes, ears, and sheet f 

A. Because the air in tlie diving-bell 
is compressed by the upward pressure of 
the water: in consequence gf which, 
great pain is felt in the more sensitive 
parts of the body. 

The pressure thus caused Is sometimes sufficient lo rmpturt the 
membrane of the tympunuin, and produce incurable oeafneM. 

Q. Why are peabl ditebs very frequently 

DEAF? 
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A. Because the pressure of the toaler 
against ‘the tympanum of their ears 
ruptures the membrane; and this rup< 
ture produces incurable deafness. 

Q. JVhen the white cloud from the chimney 
of a eteam engine is seen trailing a long distance^ 
why may RiiiN he expected 'f 

A. Because the air is unwilling to 
absorb any more moisture, and must be 
already nearly saturated with it. 

Q At what HOVB of the day may thit prog- 
noetic of rain be most certainly depended on t 

A. When it is seen at about three in 
the afternoon, a wet evening is almost 
sure to follow. 

Q. Which is themoredense,iiOin‘ror on.'itdrt 

A. Dry air is the densest. The weight 
•of the atmosphere almost always dimin- 
ishrs as the fall of rain approaches. 

Q. When are sounds loudest, in motst or 
■in DBT Seeather ? 

A. All sounds are loudest in dry air, 
because «it is densest. 

The sound of a hell can be scarcely heard, when it is rung in the 
rcoeiver of an air pump. And the report of a pistol Is soaroelj 
aadible on the top uf a high mountain. 
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Q. Why do we feel rdackd and LtaB*>* 
HSA.I1TEO on a EiKE epriny or FuuttTT> mominy f 

A. 1st—Because there is more oxygen 
in the air ou a fine frosty morning, than 
on a wet day; and 

Sndly—A brisk frosty air has a ten¬ 
dency to brace the powers of the nervous 
system. 

Q. Why do days and eate (confined to a room) 

feel UZT and Ditowar, at the approach of rain ! 

A. 1st—Because the air does not 

contain ite full proportion of oxygen : and 

Sndly—'J’he damp depresses the powers 
of their nervous system, and makes them 
drowsy. 

Q. When SHEEP lie under a heuoe, and 
teem unwilUny to go to pasture, bain it at hand. 
Explain the reason of this. 

A. The damp air relaxes their nervous 
system, and they consequently feel Ustless 
and drowsy. 

Q. Wk^ do HOBBES neigh^ cattle lowj sheep 
hleatf and asses brag, at the approach of rain ? 

A. Damp air relaxes their nerves, and, 
therefore, they feel languid and uneasy. 

Q. Mention some otheb animals^ which indi¬ 
cate the approach of ram in a eimilar wag. 
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A. \'Vhen pigs squeak, as if in great 
pain—^frogs croak with a loud hoarse 
noise—owls screech—^woodpeckers ciy 
—peacocks scream—guinea-fowls squall 
—or ducks and geese are unusually 
noisy, rain is close at hand. 

Q. Whjf do CANDLES and fibeb burn with 
*4 BLUES flame in wet weather? 

A. Because the lieat of fire is Usa 
interne: In consequence of which, some 
of the cai'bon is not heated to whiteness. 

rnlesn the carbon be intensely bcutrcl, it will not umte with the 
xygen to foi to carbonic acid, but will fly off as tmuke. 

Q Why do HiLLB, ^e., appear laboeb m 
n'ET weallutr T 

A. Because the air is laden with 
vapour, which causes the rays of light to 
iiverge more; in consequence of which, 
■Jiey produce on the eye larger images of 
dijects, 

Q. Why do TREES, ^c., in wet weather op 
pear eubtueb off than they really are ? 

A. Because the fog or mist diminishes 
the light d*eilected from tlie object; and 
as the object becomes more dim, it seems 
to be further o^. 



156 


FFFEOTS UF IIKAT. 


Q llHiy do ouJKcrs Hotnt'liiHen wm to 
DANOX in warm weather, after much rain ? 

A. Because the heat makes the fallen 
rain e/oa'poraU again into the air very 
quickly, and the ascending vapour cause‘«» 
the density of the air near the ground 
to vary continually, and as the passage 
of the rays of liglit is affected, a twinkling 
or dancing motion is produced on tlio eye 

Q Do not DOMESTIC AMM\LS ijftvr some 
indications hy which the approach oj wet weather 
may he known f 

A, It is believed that cats and lumse 
dogs feel a cutaneous irritation at the 
approach of rain, and oiler sensible 
evidence of uneasiness. 

Vlrirll and ThompMin have mado the Pubject n theme for poetry. 
But iiniiffin ition wlurh iiiike** a i^oou pool, doeo not al^a)* 
make an acciuatc icachci ot scuiiLihc facu. 

Q, W^hy is the air generally drieti he!ore 
won and before summer, than it is ajier noon and 
\fter summer / 

A. Because iu tiie morning and in 
the spring, the heat of the air is on tlie 
increase, and is more capable o^ holding 
vapour suspended. In the afternoon and 
in the autumn it is getting on the decrease, 
and i.s less able to hold vafiour suspended. 
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Q. When the plante called trefoil, dan. 
nxLiOK, nuFERNEL, ^c., FOLD uf their leaoee, 
RAlE M always close at hand ; Explain this. 

k. 1st—^The cloudy weather dimin* 
ishes the light of the sun; and without 
the stimulus of sunlight, these flowers 
never open their leaves : and 

Sndly—'J'he vapour of the damp air, 
insinuates itself into the vessels of these 
dehcate plants, and alFects their vital 
sensibilities in some unknown way. 

All these pluiits close at sun-set also. 

Q. Why do doors swell in rain r weather? 

A. Because the air is Jilled with 
vapour, which penetrates into the pores 
of the wood,— forces the parts further 
apart, —and swells the door. 

Q. Why do doors shrink in out weather I 

A. Because moisture is absorbed from 
the wood: and, as the particles are 
brought Closer together, the size of the 
door is lessened, —in jther words, the 
door, shrinks. 

Q. Why is the air Jilled with tyffensive 
SUELLB, just precious to RAIN ? 

A. Because the volatile 'parts which 



158 


EFFECTS OF HEAT 


rise from dunghills, 'sewers, &c., are 
arrested by the vapour of the uir, and 
prevented from rising so readily, as when 
the sun is shining brightly. 

Q. Whif do FLowKss smell bweeteb and 
Btno'SQ'Eji, just previous to rainT 

A. Because the volatile parts which 
constitute the perfume of flowers, are 
prevented (by the viiponr of the air) from 
rising; in conso(|ueuce of which, they 
are confined to the lower regions of the 
atmosphere. 

N.B.—Mony CHsential oila and other volaUlc nubstnncca, which 
produce odours in phints, require the presence of much moisture for 
their perfect develupiuent. 

Q. Why do HORSES and other animals 
stretch out their necks, and snuff up the Aiu, 
just precious to a fall of bain ? 

A. Because they smell the odour of 
plants ami hay, and delight to sniilf in 
Uieir fi’agrance. 

Q. Whtf does BMOEE Jail, when BAiy m at 
hand? 

A. Because the air is less dense, and 
cannot huoy up the smoke so readily, as 
dry and heavy air. 
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Q. ’ Why do awAXiows low, when RAiir 
ie at hand,*! 

A. Because the insects (of which they 
are in pursuit) have Jled from the cold 
• upper regions of the air, to the warm air 
near the earth : and as their food is low^ 
Uie swallows fly low. 

« 

Q. Why do these instucts seek the lower 
regions of the air in 'W'ET weather,^ more than in 
FINE? 

A. Because (in wet weather) the 
upper regions of the air are colder than 
the lower ; and, as insects enjoy warmth, 
they seek it near the earth. 

Q. Why does a dowitwaud ewrrent ef cold 
AIB bring bain P 

A. Because it condenses, the warm 
vapour; which (being condensed) de¬ 
scends in rain. 


Hence rain generally follows a London **pea-soup** fog. 


Q. T%e proverb eays, “ A bibole maoete 
Ml spring, toxtl weatueb will bring:” Why 
ie this the case t 


A. Because in cold stormy weather, 
one magpie alofie will leave its warm snug 
nest tn search of food, while the other 


P 3 
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stays mth the eggs, or young ones; but 
in fine mild weather (when their brood 
will not be injured by cold) both the 
magpies fig out together. 

Q. Why it it unf/XTckt for anolebb to‘ 
tee a single magpie in spring ? 

A. Because, when magpies fly abroad 
singly,- the wcatlier is cold and stormy; 
but, when both birds fly out together, the 
weather is warm and mild, w'hich is 
favourable for fishing. 

Q. Whg do 8EA.-OULLS ^// about the 8E\ in 
FINE weather f 

A.. -Because they live upon the fishes 
which- are found near the surface of the 
sea in fine w'calher. 

Q. VTIn/ may we expect bvobmt baikb, 
when BEA-ouiiLB assemble on the landf 

A. Because the fishes (on which they 
live) leave the surface of the sea in stormy 
weather, ‘and are beyond the reach of the 
sea-gulls: so they are obliged to feed on 
the worms and larvce, which coae out of 
the ground at such times. 

■* fATTa.'* little fmbe and Gaterpillan. 
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Q. Why do pjetbels to the sea, durmy 
a etormT • 

A. Because they live upon insects, 
which are always to be found in abun¬ 
dance about the spray of swelling waves. 

N.B. Petrels arc birds of the duck kind, which live in the open 
■ea. They run on the top of the warcK, and are called Petrols, from 
Pctrollo, an Italian word, which means Little Peter, in allusion to Si. 
Peter’s walking on the sea to iro to Jesus. Our seamen cull them 
f Mother Carey’s Chickens. Their presence at sea presaii:eK a storm. 

Q. Whtf do CANDLES and lamps bpuit, 
when BAIN is at hand? 

A. Because the air is filled with 
vapour which penetrates the loich ; where 
(being formed into steam) it expands 
suddenly, and produces a little explosion. 

Q. Whi/ does a dbop of wateb sometimes 
ROLL along a'piebe of hot iron, without leaving 
the least trace ? 

» 

A. Because the bottom of the drop is 
turned into vapour, and buoys the drop up, 
without allowing it to touch the iron. 

- Q. Why does it boll ? 

A. Because the current of air (which 
is always passing over a heated surface) 
drives it along. 
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Q. Whyioesau.vvDvx%iputalittle%L'L\yk 
on a VLA.T-IBON, to know if it be hot enough? 

A. Because, when the saliva sticlcs to 
the box, and is evaporated, she knows it 
is not sufficiently hot: but, when it rune 
alonq the iron, it is. 

Why does the saliva EUK along the flat¬ 
iron when it is very uor P 

A. Because the heat of the iron 
converts the bottom of the drop into 
vapour; ■^vhcn this is not the case, tlie 
saliva will not roll over the iron. 


CHAPTER XIL 


4.—EVAPORATION. 


Q. What is meant by EVAPOEA.TiOif P 

A. I’he dissipation of liquid by its 

conversion into vapour. 

Q. What ZTVZCTB are produeed'by evapora¬ 

tion? 

A. The liquid vaporized absorbs heat 
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from the body whcuce it issues; imd 
the body, deprived of the liquid by eva¬ 
poration, loses heat. 

Q. If you your finger in your mouthy 
and hold it up in the air, why does it feel cold f 

A. Because the saliva quickly evapo¬ 
rates •; and (as it evaporates) absorbs heat 
. from the finrjer. making it feel cold. 

Q. If you hatlieyour tjempleb with ether, why 
does it allay inflammation and feverish heat? 

A. Because ether very rapidly evapo¬ 
rates; and (as it evaporates) absorbs 
heat from the Inrvmg head, producing 
a sensation of cold. 

Q. Why is Ei HEB letter for this purpose 
than WATER ? 

A. Because ether requires less heat 
to convert it into vapour; in consequence 
of which, it evaporates more quicldy, 

Jf.B.—Ether ia converted into vnpotir \iith Ofi depru. of heat; bQt 
water rcquircH^12 defc^. of heut to coii\ ei t ii mto bteaiu. 

Q. ^hy does ETHER very greatly eelievb 
d SCALD or BURN ? 

A. because it evaporates very rapidly; 
and fas it evaporates) carries off the heat 
of the bum. 



164 


EFFECTS OF HEAT. 


*■ Q. Why do we feel cold, when we have wvt 
raiT or CLOTHES P , 

A. Because the moisture of our shoes 
or clothes rapidly evaporates ; and (as it 
evaporates) absorbs heat from our body, 

■ which makes us feel cold. 

Q. Who do WET PEET or clothes aioe u» 
“cold?” 

A. Because the evaporation absorbs 
heat so abundantly from the surface of 
our body, that its temperature is lowered 
below its natural standard ; in consequence 
of which, health is injured. 

Q. Why is it lanoebous to sleep in a 

DAUP BED? 

A. Because heat is continually ab¬ 
sorbed from the surface of our body, to 
convert the damp of the sheets into vapour: 
in consequence of which, our animal heat 
is reduced below the healthy standard. 

Q. Why is health injured^ when the 
temperature of the body is bedvced below its 
natural standard t 

A: Because the balance of the d/rcu- 
lation is destroyed: Blood is driven away 
from the external surface by the ckUl, 
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and thrown upon the internal organs, 
which are oppressed ‘ by this increased 
load of blood. 

Q. do we not feel the same sensation of 

eoldy if we throw a macintosh over owr wet 

CLOTHES ? 

A. Because the macintosh (being air- 
, tight) prevents evaporation; and (as the 
wet cannot evaporate) no heat is absorbed 
from our bodies. 

Q. Why do not sailors “ catch cold,** who 
are frequently wet all day with ska- water ? 

A. 1st—Because the salt of the sea 
retards evaporation; and (as tlic heat of 
llieir body is drawn off (jradaalhj) the 
sensation of cold is prevented; and 

2ndly—The salt of the sea acts as a 
stimulant, and keeps the blood circula¬ 
ting in the skin. 

Q. Why does epuiNKLiNQ a hot boom with 
vjater '/ , 

A. Because the heat of the room 
causes a rapid evaporation of the sprinkled 
water: and as the water evaporates, it 
absorbs heat from the room^ which cools it. 

Q. Why does watebiho the streets and 
roads COOL them ? . ' ' 
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A. Because they part ■mth their heat, 
to promote the evaporation of the water 
sprinkled on them. 

Q. Why ioe» a snowEB of baiit cool ike 
AIB in smimer^time ? 

A. Because the wet earth farU with 
its heat to promote evaporation ; and when 
the earth is cooled, it cools the air also. 

Q. W7tv is LINEN DBIED Jy heinff eaposed 
to the WIND r 

A. Because the wind accelerates evap* 
oration^ by removing tlie vapour from the 
surface of the wet luwi^ as fast as it is 
formed. 

Q. Why is LINEN DETED sooner in ihe open 
AIR, than in a confined room ? 

A. Because the pailicles of vapour 
are more rapidly removed from the 
surface of the linen, which increases the 
evaporation. 

Q. Why are wet summers gSnerally sue * 
seeded hy cold icinters f 

A. Because the great evaporation 
(carried on through the wet'summer) 
reduces the temperature of the earth 
IwMx than mual. and produces cold. 
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Q. JVhy i* England 'wa.bmbb than it imm 
to be, when lauES were common t 

A. Because it is hetter drained, and 

better cultivated. 

Q. Why doet dbainiko land promote 
, wabuth ? 

A. Because it diminishes evaporation; 
jn consequence of which, less heat is 
abstracted from the earth. 

Q. Wh^ does cultivation increase the 
WAiiMTU of a country? 

A, IsL—Because hedges and helis oj 
trees are multiplied : 

^uuly—^'I'lie land is belter drained; and 

3rdly—The vast forests arc cut down. 

Q. Why do ubdoes and belts of tbees 
promote waumt]! ? 

A, Because they retard evaporation, 
bv; keeping oft’ the wuid. 

Q. ijf belts of trees promote waumtu, why 
do forests pftfiditce cold ? 

A. 1st—Because they detain and 

condense the passing clouds.: • 

2ndly—»They prevent the access of 
both wind and, sun: 

Srdly—^The soil of forests is always 
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covered with long damp grass, rotting 
leaves, and thick brushwood: and 

4thly—In every forest there Jire always 
many hollows full of stagnant water. 

Q. Jf7/// do LONG OKA8S and eottino 
VJIAVES promote cold ? 

A. liecaiise they are always damp: 
and the evajioration which they promote, 
is constantly ahsorling heat from the. 
earth beneath. 

Q. Why are France and Germany warmeb 
now, than when the vine would not ripen there ? 

A. Cliiclly because their vast forests 
have been cut dorm; and the soil is better 
drained and cultivated. 

Q. What hecomeft of the watee of PONDS 
and TIJD3 in summer-time ? 

A. Ponds and tubs are often left drj’ 
in summer-time, because their water is 
evaporated by the air. n 

Q. How is this etafobation fboduoid 
and carried*on? 

A. The heat of the air changes the 
surface of the water into vapour, which 
^blending with the air) is soon wafted 
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away; and this process is repeated, till 
tlie pond^ or tub is left quite dry. 

Q. Wh^ are the wheels qf some maehinee 
kept oonet<mtly wet with water ? 

A. To carry off (by evaiioration) ///^ 
heat which arises from the rapid motion 
of the wheels. 

Q. TThp is mould UAnDEKED by the sun P 

A. Because the moisture of tlie 
mould is exhaled by evaporation; and, 
as the earthy particles are brought closer 
together, the muss becomes more solid. 

Q. Show the wisdom of Ood in this arrange* 
menu 

A If the soil did not become crusty 
and hard in dry weather^ the heat amJ 
drought would penetrate the soil^ and kill 
both seeds and roots. 

Q. Why is TEA cooled faster in a sauces 
them in a cup P 

A. Because evaporation is increased 
by increasing the surface ; and, as tea in 
a saucer presents a larger surface to the 
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air, its heat is more rapidly carried ofl 
by evaporation. 

The subject of ** convection'* will be treated of in a future chapter s 
U would be ecarcely understood in this place. See p. 238. 

Q. Whyi*notthe'yA.TOXi& of the BEkiA-Vi? 

A. Because the salt of the sea-water 
is always left' behind, in the process of 
evaporation. 

Q. What is that white cbijst, which appears 

(jinhotweather) uponchoxnniwettedhysea-waterf 

A. Dry salt, left on the clothes after 
the water has evaporated. 

Q. Why does this white CBDST cAvoays siS- 
APPEAB in WET weather / 

A. Because the moisture of the air 
dissolves the salt; in consequence of 
which, it is no longer visible. 

Q. Why should hot persons, who take vio¬ 
lent exercise, wear very thick clotuiho ? 

A. Because it prevents perspiration 
from evaporating. When the heat of the 
body is increased by exercise, perspiration 
reduces it again (by evaporation) to a 
healthy standard : as thick - clothing 
prevents this evaporation, it is injurious 
to health 
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CHAPTER XIII. 


COMMUNICATION OF HEAT. 


1.—CONDUCTION. 

► _ 

Q. JSow is heat oommumicated from one 
body to another f 

A. 1.—By Conduction. 2.—By Ab¬ 
sorption. 3.—By Reflection. 4.—By 
Radiation. And 5.—By Convection. 

Q. What it meant by conduotiok qfheat f 

A. Heat communicated from cue 
body to another by aciml contact. 

Q. Why does not a piece o/wood (blazing 
at oub end) feel hot at the other? 

A. Because wood is so had a conduce 
tor, that heat does not traverse freely 
through k: hence, though one end of 
a stick be blazing, the other end may be 
quite cold. 

Q. t^hy do some things feel coLDERy than 
othersf 

A. Principally because they are better 

* 
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conductors ; and draw off heat from oar 
body much faster. 

Q. What are the best eonduetore cf heat f 

A. Dense solid bodies, such as metal 
and stone. 

Q. Which metals are the most rabid con* 
DDCTORB of heat T 

A. Tlie best conductors of heat are 
1—gold, 2 —silver, 3 —copper: 

The next best are, 4—plat'inum, 5— 
iron, 6—zinc, 7—tin: Lead is a very 
inferior conductor to any of the pre¬ 
ceding metals. 

Q. What are the worst conductors of heat f 

A. All light and porous bodies; such 
as hair, fur, wool, charcoal, and so on. 

Trto of the worst conductors known are hare’s ftir and eidel 
down;—the two neat worHt are beaver's fur and raw silk; thel' 
w(nkI und lamp-black;~then cotton and fine lint; then charenoi, 
wood a.shca, &c. 

Q. Why are cooking vessels often Jumishea 
with WOODEN HANDLES P 

A. Because wood is not a good 
conductor, like metal; and, therefore, 
wooden handles prevent the he&t of the 
vessel from rushing into our hands, to 
burn them 
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Q. Why w the hakdls of a metal tka* 

POT made wood ? 

A. Because wood is a had conductor; 
therefore, the heat of boiling water is 
not so quickly conveyed to onr hand by a 
wooden handle, as by one made of metal. 

Q. Why would a metal handle buuk the 
* HAND of the tea-maker f 

A. Because metal is an excellent 
conductor ; therefore, the heat of boiling 
water would pass so quickly into the 
metal handle, as to burn the hand. 

Q. Prove that a metal handle would be 
HOTTEB than a woodes one. 

A. If we touch the metal collar into 
which a wooden handle is fixed, we 
shall find that the wooden handle feels 
cold, but the metal collar, intensely hot. 

Q. Why do persoiut use paper or woollen 
XETTLS-HO^DEBS ? ' 

A. Because paper and woollen are 
both Teiy had conductors of heat: in 
consequence of which, the heat of the 
kettle does ;not readily pass through them 
to the hand. 
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Q. Doe* the heat of a hoiling Mettle nbtxb 
get through the woollen or paper kettle-holder f 

A. Yes; but though the kettle* 
holder become as hot as the kettle 
itself, it would never feel so hot. 

Q. Whg iooitld not the kettle-holder veel 
*0 hot a* the kettle, when both are of the tame 
temperature T 

A. Because it is a very bad conductor,' 
and disposes of its heat too slowly to be 
perceptible; but metal (being an excellent 
conductor) disposes of its heat so quickly, 
that the sudden influx is painful. 

Q Why doe* hot metUi feel mohe tn* 
tentely warm, titan hot woou ? 

A. Because metal gives out a much 
greater qtiantity of heat in the same space 
of time ; and tlie influx of heat is, con¬ 
sequently, more perceptible. 

Q. Whg doe* monet in our pocket feel 
very HOT, when we etand before a f^us P 

A. Because metal is an excellent 
cmiductor, and becomes rapidly heated: 
For the same reason, it becomes rapidly 
cold, whenever it comes in contact mw 
a substance colder than itself. 
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Q. ff ’hy doM a tuup-iujidijc feel mtenedg 

COLO ur iv\nteb P 

A. Because it is an esxellent conduc¬ 
tor, and draws off heat from the hand so 
rapidly, that the sudden loss produces a 
sensation of intense coldness. 

Q. le the IBOK handle of the pump reallg 
COLOEB than the 'woooen pump itself I 

A. No: every inauiraate substance 
(exposed to the same temperature) pos* 

sesses in reality the same degi-ee of heat. 

Q. Why does the iron handle seem so icuoii 
COLDEB than the wooden pump f 

A. Merely because iron is a better 
conductor; and, therefore, draws off head 
from the hand more rapidly than wood. 

Q. Why does a polished marble rmwtTLfesi 
to the feet coldeb than a carped or hearth-rug t 

A. Chiefly because the surface of 
polished marble allows of a very close 
contact; and every point in contact draws 
off heat, till the whole marble is as warm 
as the foot resting on it. 

Stone, marble, and alaas, are by no meane good oondneton, tor 
one part of tbitai may be heated, while another part remaina ooUL 

Q. Jf polished marble is a BAD conductoTf 
wh^ does U DiWFV^s isai f 
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A. Because it is so dense a suostauce 
that its particles lie very close together, 
and can therefore impart heat to each 
other far more easily than if the particles 
were further apart. 

Q. Does not the woollen ca RPETan J heabtii- 
BUO, conduct heat from the human body ? 

A. Yes; but being very had conduce 
tors, they convey heat away so slowly, 
that its loss is scarcely perceptible 

Q. Jt the coiiS HEABTH-SToys in realitg 
efthe 8A1IG temperature as the wabh cabpet ? 

A. Yes; everything in the room is 
really of one temperature, though some 
things feel to the touch colder than 
others. 

Q. Sow noire will a hearthstone feel cold 
to the feet resting on it f 

A. Till the jeet and the hearth-stone 
are both of the same temperature; and 
then the sensation of cold in the heai'th- 
stone will go off. 

Q. Why would not the heabth-btovb feel 
COLD, when it is of the same temperature as our 
foetr 

A. Because heat would no longer 
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mss Jron^ our feet into the hearth^stone^ 
in order to produce equilibrium. 

Q. When the fire i* lighted, why doet a 
polished MABBLB HJCARTH feel ROTTXB than the 
HBABTB'BUa ? 

A. Because the polished surface of 
the marble allows of a much chser con- 
,tact than the hearth-rug, so that it pours 
heat into the foot from many more points 
than the loose woollen pile. 

Q. Why does parting with heat babidlt 
make a ukabth-stobe wabm ? 

A. Because the rapid in dux of heat 
raises the temperature of our body so 
suddenly, that we cannot help perceiving 
the increase. 

Q. Why does the non-eondueting power of 
i HEARTU-Rue prevent its jeeling so not as it 
really is f 

A. Because it parts with its heat se 
slowly and gradually, that we scarcely 
perceive itS trausniission into our feet. 

Q. When toe plunge our iiakss into a basin 
o/watbb, why does it produce a sensation of eold f 

A. Because water is a belter conduct 
than air; atid as it draws off heat fron 
our hands more rapidly, it fuels colder. 
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Q. Wiy dooi the ooKDVornta'jwtcwr q; 
tenter make it feel ooldxz than aibP 

A. Because it abstracts heat from 

our hands so rapidly, that we feel its 
loss; but the air abstracts heat so very 
slowly, that its gradual loss is hardly 
perceptible. 

Q. It toater a eooD eonduetor of heat f 

A. No; liquids are generally baa 
eonductors of heat; but yet water is a 
much better conductor than air. 

QololfflilTer, which is a fluid, is a good conductor of heat, beeaiuo 
U it metallio, 

Q. Why it WATEB a betteb conductor cf 
heat, than Aiii ? 

A. Because it is more dense: The 
eonducting power of any substance de¬ 
pends upon its solidity, or the closeness 
of its particles. 

Q. Sow do yon know that watbb it KOT a 
eooD conductor of heat ? 

A. Because it may be made to boil 
at its surface, without imparting sufficient 
best to melt ice a short distar\pe behw 
the turf ace. 

Q. Why are not liquidt 9O0D conduetort qf 
heatd 
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A. Because the heat (which should 
be transniiited) produces evaporation, and 
/Ues off in the vapour. 


Q. Wliy does a poker (resting on % fender) 
feel OOLDER than the HEAUTH-ru^, which is 
further ojf the fire / 

A. Because the poker is an excdlent 
conductor, and draws heat from otir hand 
much more rapidly tlion the woollen 
heaxth-rug, which is a veiy bad con¬ 
ductor ; tliough bolli, tlierefore, are 
e'pially warm, the poker seems to be the 
colder. (See also p. 

Q. Why are hot bbicks (torapped in eloth) 

employed in cold weather to keep the Jeet warm t 

A. Because bricks ai'e had conductors 


of heat, and cloth or hanucl still worse: 


in consequence of which, a hot brick, 
(wrapped in flannel) will retain its heat 


a very long time. 


Q. Why it o tin pan (Jilled with HO* 
VA.TX.B) employed a* a foot wabmxb ? 

A. Because polished tin (being a bad 
radiot )r of l^eat) ke^s hot a very long 
lime: and warms tlie feet resting upon it> 
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Q. WTM it meant hg iein^ a "had uaj>ix- 
TO^ qf heat/'* 

A. To radiate heat is to throw ofT 
heat hy rays, as the sun: a polished tin 
pan does not throw off the heat of boilings 
water from its surface, but keeps it in. 

Q. Why are tin foot-warmere capered with 
FLAWKSL ? 

A. let—^That the polish of the tin 

may not he injured: 

Sndly—Because the flannel (bemg 
a very bad conductor) helps to keep the 
tin hot longer: and 

3rdly—Lest the conducting surface of 
the tin should feel painfully hot 

Q. What disadvantage would it be, the 
POllSH of the tin were injured? 

A. If the tin foot-warmer were to 
lose its polish, it would get cold in a 
much shorter time. 

Q. Why would a tin foot-warmer yet ooi<i> 
800 NIB if its potiiBH were ikjttbed ? 

•A. Because polished tin throws off 
heat' very slowly; hut dull, scratched, 
paiated, or dirty tin, throws off heat veru 
iguicJdy. 
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Q. Wkjfdn film acet ami ^ooet [inhere muek 
Haix i$ required) built ef FOBOVs bucks F 

A. Because bricks are badconductors, 
aud ffwmi the escape of heat; in conse 
quence of which, tliey are employed 
when* great heat is required. 

Q. ff'hy are fcbicace »oorb, ^e.,Jrequentl^ 
^eoaered with a paete of clat and sans ? 

A. Because Uiis paste is a very bad 
eotpductor of heat ; and therefore prevents 
the escape of heat from tlie furnace. 

Q. V a 9tovB he placed in the MIBDLX qf a 
fVOffi, should it he made of hricks or iitON ? 

A. A stove ill the middle of a footn 
should be made of iron; because iron is 
an excellent conductor^ and rapidly com¬ 
municates heat to tlie air around, 

Q JVhy does the Bible say^ that OoB 
giveth snow like wool?’* 

A. Because suotc (being a very had 
conductor ^of heat) protects vegetables * 
and seeds from the frost and cold. 

Q. How does the non-conducting power of SKOW 
paoTSOT S£0£TABL£S Jrom the Jrost and cold f 

A. It prevents ^lie heat of the earth 
from being krawn off by the cold air^ 
which rests upon iu 
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Q Why are wooiAXsa and yum mm far 
alothing in cold weadher f ’ 

A. Because they are very bad con¬ 
ductors of heat: and, therefore, prevent 
the warmth of our body from being 
drawn off by the cold air. 

Q. Do not woollen* and Jurt actually xu- 
VABT heat to the body f , 

A'. No; they merely prevent the 
heat of the body from escaping. 

Q, Where would the heat EscAPis to, if our 
body were not wrapped in wool or fur ? 

A. Into the air; for cold air (coming 
in contact with our body) would gradu¬ 
ally draw away its heat, till both were of 
the same temperature. 

Q. What it the principal me of oiiOTnufO 

M winter time t 

A. 1 St —^'Fo prevent animal heat from 
escaping too freely: and 

Sndl}'—To protect our body from the 
external air (or wind), which would carry 
away its heat too rapidly. 

Q. Whd/ are beait* covered with ^ xn , baib, 
or WOOL P 

A. I If .cause fur, hair, and wool, are 
very shut conductors of heat; od (as 
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dumb animals cannot be clad, like buman 
beings) God has given Uiem a robe of 
hair or wool, to koep Uiem warm. 

Q. Whg are bird* covered with DOWir (T 
FIATnEBS i* 

A. Because down and feathers ar^ 
very bad conductors of heat; and (as 
‘ birds cannot be clad, like human beings) 
God has given them a robe of feathers, 
to keep them warm. 

Q. SJiow bow the goodne** of Ood i* man^ 
feeted^ even in ike clothing of jiiiids and B easts. 

A. Small birds, which are the most 
delicate, have a thicker covering of 
featliers, than those which are larger and 
more hardy: and beasts which live in 
the cold regions of the frigid zones have 
thicker, coarser, and warmer coats, than 
those which dwell in the tropical heat. 

Q. Whv are furs, hair, and FXATHKBa, 
euch KiOw^conducior* of heat? 

A. Because a great quantity of air 
lurks ^tangled betAveen tlieir fibres; 
and air is a very had conductor of heat. 

The wannest elothing la that which fltH the body rerj toowlv te 
cai;n part eaeept at the ertremitirM; becnuac more hot air will he 
fiaimea bj atooMganneiit, than bj cue whlt^llta the body 

« 9 
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Q. If AiB he a BAD eonduetor of^ heat, 
ehoiM we not feel at warm without clothing, ae 
when wra/pped in wool and fur T 

A. Because the air is never at rest; 
and every fresh particle wliich comes in 
contact with our body, carries off a fresh 
portion of heat. 

Q. Doee the aib, which mrrounde a naked, 
body, become (bg contact) ae wabh ae the boot 
ueelff 

A. It would do SO if it remained 
motionless; but, as it remains only a 
very short time, it absorbs as much heat 
os it can in the time, and passes on. 

Q. Why do we feel colbeb in WISST 
WEATHEB, than in a calm day? 

A. Because the pai'ticles of air pass 
over us more rapidly; and every fresh 
particle takes from us some portion of 
heat. 

fhis effect will be ipreatly Influenced by the temperature of the 

liUUl. I 

Q. Show the wisdom of God in making aib 
a BAD conductor. 

A. If air were a good conductor (like 
iron and stone) heat would be drawn so 
rapidly from our body, that we should be 
chilled to dedth. evils would be 
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felt also ])y aU the animal and vegetable 
world. 

Q. Doea hot air give heat at tlowlg to ovr 
bodg, at COLD air taket it away T 

A. Yes. A man may go into air of 
the temperature of 300®, without having 
the heat of his body raised more than 
* two or three degrees. 

Workmen enter ovena, in the manaflactare of numldi of plaater 
of Paris, in which the therrouineter Htunds lOOu bifther than tiM 
temperature of boiling water, an<l take no harm. The precaution 
must be taken, to have no metal in coiitael with the person; a 
Ifciitlcman who once entered n hot-air oven with siicctaclcs on, wna 
Mverely burnt; tbe metal frame bt'cume rapidly heated, b<^g n 
good conductor, and conuuonieuied the heat to his nose. 

Q. Could as high a temperature he home^ 
when the Ala is in motion ? 

A. No. 'J'he etlect of the heated air 
becomes more intense when it is in motion, 
because fresh portions are then continu* 

ally applied to the surface of our body. 

- * 

Q. Can all bodies he touched loithout inconve* * 
ntenceg whep their temperature is as high as 300^ ? 

A. No. Metals cause pain when 
their temperature is 120”: water scalds 
when i1& temperature is 150®. 

Q. Why doet lAHViso one't face in tummer 

make U cool? 

m » 
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A. Because the fan puts the air in 
motion, and makes it pass more rapidly 
over one's face ; and (as the temperature 
of the air is always lower than that of 
the human face) each puff of air carries 
off some portion of its heat. 

Q. Does FANNINQ make the air itself cooler t 

A. No: fanuiug makes the air hotter 
and hotter. 

Q. How does iaksiso one's face increase 
the UJSAX of the air f 

A. By driving the air more rapidly 
over the human body; and causing it 
to absorb more heat. 

Q. If fanning makes the air hotteb, why 
eon it make a person Jeel oooIiEb ? 

A. Because it takes heat out of the 
face, and gives it to the air. 

Q. Why is broth cooled by BLOwrao it t 

A. Because the breath causes a rapid 
change of air to pass o^ er the bioth; and 
(as die air is colder tlian the broth) it 
cohtinually absorbs heat from^^t, and 

makes it cooler and cooler. 

Q. Would not theair absorb heat from broth 
just as well without blowino 
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A. No; air is a very bad conductor ; 
unless, therefore, the change be rapid, 
that portion of air nearest the surface of 
the broth would soon become as hot as 
the broth itself. 

Q. Would not hot air pabt with its heat 
instantly to the ciucumjacent air f 

A, No; not instantly. Air is so bad 
a conductor, that it parts with its heat 
very slowly ; unless, therefore, it be kept 
in continual viotioiiy it would cool the 

broth very slowly indeed. 

Q. Why does wind generally feel cool P 

A. Because it drives the air more 
rapidly over our body; and this rapid 
change of air, draws off a large quantity 
of heat. 

Q. Why does air absobb heat more quickly 

by being set in motion P 

A. Because every fresh portion of air 
nbsorhs ajresh amount of heat; and the* 
more rapid the current of air^ the greater 
will be the quantity of heat absorbed. 

Q. ^ the air were hotter than our hody^ 
would the wiN:p feel cool? 

A. No; if the air were hotter than 
our body, it would feel in&ufTerably warm. 
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Q. Why would the air feel unphaeantly 
HOT, jf it were wabmsb than our BOiry P 

A. Because it would add to the heat • 
of our body, instead of diminishing it. 

Q. Is the OPEK AIB ever as hot as the 
human hodyf 

A. Not in/few country; in the hottest, 
summer’s day, the air is at least 10 or 12 
degrees cooler than the human body. 

Q. Is the EARTH a good conductor of heat f 

A. No; the earth is a had conductor 
of heat. 

Q. Why is the earth a bad conductor of heat f 

A. Because its particles are not 
continuous: Tlie power of conducting 
heat depends upon the continuity of 
matter. 

Q. Why is the earth (beiow the surface) 
WARMEB in winter^ than the surface itself f 

A. Because the earth is a had con¬ 
ductor of heat; and, therefore,^(although 
the ground be frozen) the frost never 
penetrates more than a few inches below 
Jie surface. 

Q. Why is the earth (below the swffiee) 

6oolsb tit summer, than the surface Uselfl 

0 
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A. Because the earth is a bad con> 
(luctor of heat; and, therefore, (although 
the surface he scorched with the burning 
sun), the intense heat cannot penetrate 
to the roots of the plants and trees. 

Q. Show the WISDOM qf Goo in malting the 

KA.RTH a BA.D COnductOT. 

■■ A. If the heat and cold could pene¬ 
trate the earth (as freely as the heat of a 
fire penetrates iron) the springs would 
be dried up in summer, and frozen in 
winter; and all vegetation would be soon 
destroyed, 

Q. Why is water from a bpbing always 
COOL, even in summer t 

A. Because the earth is so had a 
conductor^ that the rays of the sun can 
penetrate only a few inches below the 
surface; in consequence of which, the 
springs of water are not affected by the • 
heat of summer. 

Q. Why is it cool wider a bhaot tree, in 
a hot summer's day t 

A. ist—^Because the overhanging 
loliage screens' off the rays of the sun: 

^ndly—As the rays of the sun are 
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warded off, the air (beneath the tree) is not 
heated by the reflection of the earth: and 

Srdly—^The leaves of trees are good 
radiators of heat; and, therefore, send 
bach to the earth a great deal of that 
which they receive. 

Dew forms upon leaves early in the evening, beeanse the air ooola 
lown quickly by rapid radiation. (See p. 210, &c.) 

Q. Why do Laplanders wear BKnrSi with 
the FDB INWARDS? 

A. 1st—Becausedn/.?A:ms preventthe 
wind from peneti atiiig to their body; and 

Sndly—The air (between the hairs of 
the fur) soon becomes heated by the heat 
of the body; in consequence of which, 
the T^aplander in his fur is clad in a case 
of hot air, impervious to cold and wind. 

Q. Why doet a LIHEV ahirt feel colbxb 
than a ooxton one / 

A. Because linen is a much better 
conductor than cotton ; and,^ therefore 
draws away animal heat more rapidly, ana 
produces a greater sensation of cold. 

Q. J)oe» fine or eoarte wooixis eloth make 

the yrAxntn elothinyf 

> A. The finer the cloth, the more 
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slowly it, conduct;^ heat. Fine doths, 
therefore, are wanner than coarse onsii. 

Q it SILK a good eondaetor heatt 

A. No; it is a had conductor of heat. 
Spun silk allows the heat of the body to 
pass off more quickly than wool; but raw 
,silk confines it more than wool. (p. 179). 

Count Rum ford found that when a thermometer cooled doirn 
]8.V> in air in bib secoiub, it did not cool down to the mime extent 
in IcNH than 917 seconds, when siirrnundeil by spun silk: in 1044 
seconds, when surroumled by cotton wool: in U18 seconds, when 
surrounded hv sheep's mooI ; in 1281 xrcoiufs, when surrounded by 
mw silk; and in 13U5 seconds, when surrounded by eider downii • 

Q. Whg it ow face cooled hg wiping the 
templet with a fine cambric handkerehit^'t 

A. Because the fine fibres of the 
cambric have a strong capillary attraction 
for moisture, and are excellent conductors 
of heat: in consequence of which, the 
moisture and heat are abstracted from 
uor face by the cambric, and a sensation 
^f coolnass produced. 

** Capillary at^ractitm,'* l.e. fhe attraction of a thirai or nair, 
the wick of a candle is wet with (irreuse, because the melted tallow 
runs up the cotton from capillary attraction. 

Q. toould not a cotton ha/ndkerchief 

do 09 well f ' 

A. Because tlie coarse fibres of cotton 
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have veiT little capillaiy attraction, and 
are very had condactors; in consequence 
of which, the heat of our face wo^d be 
increased (rather than diminished^ by the 
use of a cotton handkerchief. 


CHAPTER XIV. 


9.—ABSORPTION OP HEAT. 

Q. What is the difference between OON- 
DVOTiKe heat^ and ABSoaBiNO heat f 

A. To conduct heat, is to transmit tt 
from one body to another through » 
conducting medium: To absorb hea*, is to 
suck it up, as a sponge sucks up water. 

Q. Oive me an example, 

A. Black cloth absorbs, hut docs not 
conduct heat: tlius, if black cloth be laid 
in the sun, it will absorb the^rays very 
rapidly; but if one end of the black cloth 
oe made hot, it would not conduct the 
heat to the other end. 

Q. Are pood cosDurvone pf Seat, pood 
4BBORBBItr 
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A. No; every good conductor of heat 
is a bad ahcorber of it: and no good 
ahsorher of heat con be a good conductor 
also. 

Q. 2 * iBOir o good absorbeb 0/ heatf 

A. No; iron is a good conductor, but 
a veiy had absorber of heat. 

** The power of abfiorbinfr heat dependa on the nature of theanrfiMe 
of a body; thus, bright or polished surfaoee will uot absorb hMt ar 
readily as rough and black ones. 

Q. Wh^ do the FIBE-IBONS (which lie upon 
a vender) remain cold, although theg are before 
0 good fire ? 

A. Because they are bad absorbers 
of heat: in consequence of which, they 
remain cold, unless they come in contact 
with the stove or fire. 

Q. Why are the fire>irok8 inteneely hot, 
whm theg rest against a btoye which contains 
a good fire f 

A. Because they are eoccellent con¬ 
ductors of Jieat, and draw it rapidly from. 
the stove with ’which they are in contact. 

Q. Why doee a kettle hoil faster, token 
the boitoiltand book are covered with BOOT P 

A. Because tlie black soot absorbs 
heat very quickly fi'om the fire, and the 
metal conducts it to the wat^. ■ 
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Q. Wiff wUl not a heit kettle boil «p 
M an OLD one ? 

A. Because (Jie bottom and sides of a 
new kettle are clean and bright: but in 
an old kettle diey are covered with soot. 

Q. Whtf would a Kr.Trvs’BOIL more ShOWLX, 

the bottom and back were clean and bright f 

A. Because bright metal does not ah- 
sorb heat, but reflects it: and (as the heat 
is thrown off from the surface of bright 
metal ly reflection), therefore, a new 
kettle takes a longer time to boU. 

Reflcota hpat* i.e. throws it off. 

Q. do toe wear a black outer bbess^ 

if we want to he warm t 

A. Because a black outer dress quickly 
absorbs heat from the sun’s rays. 

Q. Wh^ do persons wear 'WUITB dresses in 
SUMMER time ? 

A. Because white throws off the heat 
of the sun by reflection, and is-a very bad 
absorbent of heat; in consequence of 
which) white dresses never become so hot 
from the scorching sun, as dark colours do. 

Q* do NOT persons wear white dresses 

tM WINTER tWIfi t 
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A. Because white will not absorb heat 
like black and other dark colours; and, 
therefore, white dresses are not so warm as 
dark ones. 

Q. What COLOURS are waruest for ireuet t 

A. For outside garments black is the 
warmest, and then such colours as ap- 
’proach nearest to black (as dark blue and 
green). White is the coldest colour for 
external clothing. 

Q. Why are dark eolottre (for eatemat 
wear) so much warmer than liqut ones t 

A. Because dark colours absorb heat 

from the sun more abundantly than li^ht 
ones. 

Q. jBow eem you prove that dark colour* 
are warmer than liout one* t 

A. If a piece of black and a piece of 
white cloth were laid upon snow, in a few 
hours the black cloth will have melted the, 
snow beneMh; whereas, the white clotli 
will have produced little or no effect upon 
it at aU» 

N.B. The darker mtsf eoloar ie, the worwser It !•» beeMue It li e 
better ebmrbent of heat. Ilie order may be thus arrangedI. 
Black (warmest of all) —2. yiolet.~-S. Indigo.—4. 

OreeiLi—6. Bah— 7. TeUow* 4. Mfhlto (ooldeat of all). 
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Q. JFAyartf BLACK 3Cl0OL0TjcB«nj7l«amii/iE^ 
won for atmmer wear f * 

A. 1st—Because hlcuik absorbs the 

solar heat: and 

Sndly— Kid wiD not allow the heat of 

our hand to escape through the glove. 

Q. Whg are Lisle tubeao olotes agree-, 
ablg COOL for summer wear ? 

A. 1st—Because tliread absorbs per-' 

spiration: and 

Sndly—It coTtdwts away the heat of 
our hot hands. 

Q. .Are Lisle thread gloves absobbents of 
keatf 

A. No; Lisle thread gloves are gene¬ 
rally of a grey or lilac colour: and, 
therefore, do not absorb solar heat. 

Q. Whg is a plate-wabuEB made cf rw- 
FAINTED bright tin? 

A. Because bright tin reflects the heat 
(which issues from the fire in rays) upon 
the meat; and, therefore, greatly assists 
tiie process of roasting. 

Befleots the heat, i.e. throws it back upon the meat. 

Q. Why woultl not the tin beblectob do 
09 wellf it were pjULBTBD t 

A. Because it would then absorb heat. 
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and not reflect it so well. A plate-warmer 
should never be painted, but be kept very 
clean, bright, and free from all scratches. 

Q.. Why should a befleotob he kept so 
very clean, and free from all bcbatches ? 

A. Because, if a reflector were spotted, 
dull, or scratched, it would absorb heal, 
’instead of reflecting it; and, consequently, 
would be of no use whatsoever as a 
reflector. 

Q. Why doee ttoab-ptiost remain on tottb- 
BTONBS, lony after it has melted from the grase 
and graveUwalks of a church^yard f 

A. Because tomb-stones (being wMti\ 
will not absorb heat, like the darker grass 
and gravel; in consequence of which, 
they remain too cold to thaw the frost 
congealed upon their surface. 

Q. l^hUusJe abtorhs heat, why have those who 
live in Hor eUmates black skins, and not white 
skins, whies would not absorb heat at all T 

A. Because black will not blister from 
the heat of the sun. Although, therefore, 
the black skin of a negro absorbs heat 
more plentifully thac the white skin of a 
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European ; jet the blachne^ 'prevents the 

sun blistering or scorching U. 

Q. Mow it it known, that black colour 
jpreventt the tun from either blistxbihq oi 
•coBCHino the tHn ? 

A. If you place a white cloth glove over 
one hand, and a black cloth one on the 
other, (•when the sun is burning hot,) 
the hand vith the white cloth covering' 
will be scorched, but not the other. 

Q. ‘Which hand will vxbl the botteb? 

A. The hand covered witli black cloth 
will feel the hotter, but will not be scorched 
by the sun: whereas, the hand covered 
with white cloth (though much cooler) will 
be severely scorched. 

Q. Why doet the black skin of a beobo 
neter bcobcu or blisteb with the hot sun t 

A. Because tlie black colour absorbs 
the heat, and conveys it below the surface 
4>f the skin. 

Q. Why does the wh itb European skin blib- 
TXB and bcobch, when exposed to the hot sun T 

A. Because white will not abssrb heat; 
and, therefore, tlie hot sun rests on the 
smfaee of the skin^ and scorches it. 
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Q. Wh^ %at a negro black ms ? 

A. Because the black colour defends 
them from the strong light of the tropb 
rol sun. If a negro’s eyes were not 
black, the sun would so dazzle them, 
that ^e negro might become blind. 

Q. Whg is WATEB (in hot weather) hept 
'cooLEB in a bbioht tie pot than in an eartlien 
one/ 

A. Because bright metal will not 
absorb heat from the hot air, like an 
earthen vessel; in consequence of which, 
the water is kept cooler, 

Ikkiling water is alno kept kol In bright metalf better than in 
Mnhen Teeeela, (See p. 209.) 


CHAPTER XV. 

3.—REFLECTION OF HEAT. • 

Q. is meant hy befleotiivo heat f 

A. To reflect heat, is to throw it back 
in lays^from the surface of the reflecting 
body, towards the place whence it came. 

Q. Whst are the best rectors of heat t 
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A. All bright Surfaces, imd light 
colours. 

Q. ^re good absobbbbs of heat good bb- 
FtiBCTOBS also / 

A. No: those things which absorb 
heat best, reflect heat worst; and those 
which rejlect heat worst, absorb it best. 

Q. Whg are those things which absobb . 
heat, unable to bbplkct it? 

A. Because the same heat cannot be 
both absorbed and reflected: if absorbed 
or taken into a substance, it cannot also 
be thrown o f from its surface: and if 
thrown off from the surface, it cannot 
also be taken into the substance. 

Q. Why are beflectors always made of 
UOHT-OOLOUHEJ) and /y^^/^-FOLISUED METAL P 

A. Because %/it-coloured and highly- 
polished metal malces the best of al' 
reflectors. 

Q. Whg do not plate-warmers Jdister and 
search the wood behind? 

A. Because the bright tin front 
throws the heat of the fire bach again, 
and will not allow it to penetrate to the 
wood behind. 
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Q. If meial he tuehvn exeellenf cOKDircTOii 
if heat, how ean it reflect heat, or tkrow it qfl 

A. Polished metal is a conductor of 
heat, only when that heat is communicated 
by actual contact: But, whenever.heat 
falls upon bright metal in rays, it is 
reflected back again, and the metal 
•remains cool. 

Q. What is meant hy ** heat falling upon 
metal in bays/* and not *^by contact 

A. A piece of metal thrust into a fire 
would be in actual contact with that fire; 
but if held before a fire, the heat the 
fire would fall upon it in rays. 

Q. What ie the use of the Tlx bobeeit or 
reflector^ used in boastino ? 

A. It tlirows the heat of the fire back 
upon the meat: and, therefore, both 
assists the process of roasting, and helps 
to keep the kitchen cool. 

Q. Sew does a tin r^leetor tend to leeep 
the KITCHEN COOL ? 

A. By confining the heat of the fire 
to the Hearth, and preventing its disper-' 
sion throughout the kitchen. 

Q. W^areemoxe'aartmfbrhdttgTasvsxf 
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A. Because dull dusty shoes wiL 
eAsorb heat from the sun, earth, and air; 
but shoes brightly polished, throw off 

the heat of the sun by reflection. 

Q' Why doe» it always fbxeze on the top 
^ a HIOH mountain f 

A. 1st—Because air is heated by 
contact with the earth's surface, and not 
by solar rays which pass through it: As 
a mountain-top affords very small surface 
for such contact, it remains intensely 
cold; and 

2ndly—When air flows up the side of 
a mountain, it expands from diminished 

! >ressure; and consequently absorbs heat 
rom surrounding objects. 

Rarefied air oan hold more latent heat than deniie air eaj». 


CHAPTER XVI. 

4.—RADIATION. 

Q. What it moant by basiatioh ^ 

A. Radiation means the emission of 
rays : Thus, the sun radiates both light 
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And heat^ that is, it emits rays of UglU 

and heat in all directions. 

Q. Whxh w heat aASiATin Jivm one Mf 
to another f 

A. When the t^o bodies are separated 
by a non-conducting medium: thus, the 
sun radiates heat towards the earth, 
•because the air (wliich is a very bad 
conductor) comes between. 

Q. On rtuhx ioe» radiatum depend t 

A. On tlie roughness of the radiating 
surface : thus, if metal be scratched, its 
radiating power is increased; because 
the heat has more points to escape from. 

Q. Doe^ a fire radiate heat f 

A. Yes; and because burning fuel 
emits rays of heat, tlierefore, y/efeel warm 
when we stand before a fire. 

Q. Whtf doe* our facx feel uneonfortdblj/ 
HOT, when toe approach a fire t 

A. Because the fire radiates heat 
upon it; and (not being covered) it feels 
the effect immediately. 

Q. Why doe* the fire catch our fack more 
than it doe* the ftxsT of our hody / 

A. Because die rest of our body ia 
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covered irith clothing; which (being a 
had conductor) prevents the same sudden 
and rapid transmission of heat to our 
skin. 

Q. Do ihoBo otthttancoM which babiatb Keat^ 
AMOBB heat aUo T 

A. Yes. Those substances which 
radiate most, also absorb most heat: and 
those which radiate least, also absorb the 
least heat. 

Q. Doet ang thing blbb radiate heat, betidee 
Hie auK and fibe ? 

A. Yes; ail things radiate heat in 
some measure, but riot equally well, 

Q. What things bboiate heat the mtxr 
BEST to the sun and fire T 

A. All dvH and dark substances are 
good radiators of heat: but all light and 
polished substances are bad radiators. 

Q. Whg should the FtCKS {connected with 
Amott's stoves, ^e.') be always bhikened with 
BLACK LEAD? 

A. In order that the heat of the due 
may be more readily diffused throughout 
the room. Black lead radiates heat more 
freely, than any other known substance. 
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A bettor name tor black lead la **gr8|»hltiL** beoanw It aontaltiii aa 
metallie lead, bat ic a mixture of earbon and iron. It ie need ebiellf 
In black-lead peneile} and hence ito nania» from the Greek word 

to wrife.' The black lead need tor domectlo pnrpoeeo ccn- 
adns only a email portion of true ** graphite.*' 

Q. Why doet a polished metal tea^yat 
make bbtteb tea than a black earthen one f 

A. Because polished metal, (being a 
very had radiator of heat) keeps the water 
hot rrmeh longer; and the hotter the vrater 
is, the better it “ draws” the tea. 

Q. Why doee not a dvll black tea-pot 
make good tea f 

A. Because the heat of the water 
fixes off so quickhj through the dull black 
surface of the tea>pot, that the water is 
very rapidly cooled, and cannot “ draw” 
the tea. 

Q. Why do peneionert, and aged eottagrre, 
generally prefer the Utile black eabtuen tea-pot 
to the bright uetal one T 

A. Because they set it on the hob, 
“to dratPi” in which case, the little 
black tea-pot will make the best tea. 

Q. J^hy^ieill a black tea-pot make better 
tea than a bright, metal one, feet upon the hob 

to DBAW ? • 

A. Because the black tea>pot will 
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|ibftorb heat pUmUfuUy from the fire, and 
Iceep the water hot: whereas, a bright 
metal tea-pot (set upon the hob) woulc 
throw off heat by reflection. 

Q. Then wmetimes a black xabthek tea* 
pot u the boeSf and eometimes a bright metal one f 

A. Yes; when a tea-pot is set on the 
hob **to draw,” black earth is tlie best 
because it af>sorbs heat: But, when a 
tea-pot is not set on the hob, bright 
metal is the best; because it radiates 
heat very slowly, and therefore keeps the 
water hot. 

Q. Why doet a saucepak, which hat been 
vnio, hoil in a titorter time than a HEW one / 

A. Because the bottom and back are 
covered with soot: and black soot rapidly 
absorbs heat from glowing coals. 

Q. Why thould the feont and UD qf a 
aATTOEFAN he clean and bright t 

A. Because tliey cuimota&aorb heat, as 
they do not come in contact with the fire; 
and (being bright) tliey will not suffer the 
heat inside them to escape by radiation. 

Q, In what etate thould a taueepan he, mi 
order that it may boil moot i^iriCKLT F 
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A. AJl those parts, which come in 
contact with the fire, should be covered 
with soot, in order to absorb heat; but all 
the rest should be as bright as possible to 
prevent the escape of heat by radiation. 

Q. Why is it said that “ Satvbdat's kit* 
TLB boib the fastest ?” 

* A. Because on Saturday, the front 
and top of the kettle are generally cloned 
and polished; but the bottom and back 
of the kettle are never cleaned. 

Q. Why should not the bottom and back 

a kettle he clean and polished / 

A. Because theg come in contact with 
the fire, and (while they are covered with 
black soot) absorb heat freely from the 
burning coals. 

Q. Why should the fbont and TOF ^ a 
kettle be clean and well polished / 

A. ]:lecause polished metal will not 
radiate hmt; and, therefore, (while the 
front and top of a kettle are well polish¬ 
ed) the^ heat is kept in, and not suffered 
to escape by radiation. 

. Q. Why^ does the bottom of a kettle fsA 

nearly cold when the water is boUiny bot t 

* I 3 
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A. Because black soot is a,very bad 
conductor of heat; and, therefore, the 
heat of the boiling water is some time 
before it gets through the soot, which ad¬ 
heres to the bottom of the kettle. 

Q. Why is the lib of a kettlb intensely 
HOT, when the footer boils t 

A. Because the bright metal lid is 
nn admirable conductor; and, therefore, 
heat &om the boiling water pours into our 
hand tlie moment we touch it. 

Q. Show the henejit of smoke in cooB:nr8. 

A. The carbon of the fuel (which 
flies off in smoke) naturally blackens all 
culinary vessels set upon a fire to boil, 
and thus renders them fit for use. 

** Culinary veMela” are vewela uaed in kitchona for cooking, at 
aanoeimns, DoUert, kettles, Sets,, from the Latin word ** CuU'na.’* 
{a kitchen). 

Q. Sow does smoke make culinary foesseh 
FIT for USE P ^ 

A. By covering them with soot If 
it were not for the soot (which gathers 
round a kettle or saucepan) heat would 
not he absorbed, and the process of 
boiling would be greatly retarded. 
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Q. Why it hoUing water kepi hot in a hrigat 

HXTAL pot*better than in an earthen vessel T 

A. Because bright metal (being a 
had radiator) will not throw of from it$ 
surface the heat of the boiling water. 

Q. would not a metal pot serve to keep 

water hot if' it were doll and diutt P 

. A. Because it is the bright polish of 
the metal, which makes it a bad radiator; 
and if it were dull, scratched, or dirty, 
heat would escape very rapidly. 

Water in hot weather ia also kept cooler In brlghl laethl than a 
dull or earthen veHsels. {St>e p, ID!).) 

Q. Wh^ are dinner-covers made of bkight 
TU r or SILVER? 

A. Becauselight-coloured and highly- 
polished metal is a very bad radiator oj 
heed ; and, therefore, bright tin or silver 
will not allow the heat of the cooked food 
to escape through the cover by radiation. 

Q. Why should a meat-cover be very 
brightly poAsued? 

A. To prevent the heat of the food 
from escaping by radiation. If a meat- 
cover be dull or scratched, it will allow 
the heat of -ihe food beneath to fly off 
into the room. • t a 
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Q. Wijf $houlda»il»ermeat-eoverheTLMXM, 
and not mehaaed f 

A. Because a chased meat-cover 
would not prevent the radiation of heat 
so perfectly as a plain one. 

Q. What it DEW ? 

A. Dew is the vapour of the air con¬ 
densed, by coming in contact with bodies 
colder than itself. 

Q. Whtf it the aBOUVD tometimet OOTNBXS 
with DEW ? 

A. Because the surface of the earth 
(at sunset) is made so cold by radiation, 
that the warm vapour of the air is chilled, 
by contact, and condensed into dew 

Q. Why it the earth oolseb than the aib, 
itftor the tun hat tet T 

A. Because the earth radiates heat 
very freely, but the air does not; in 
consequence of which, the earth is often 
5 or 10 degrees colder than the air (after 
sunset); although it was mubh warmer 
than tiie air, during the whole day. 

Q. Why it the earth wabueb thedl the aib, 
during the day t 

A. Because the earth absorbs solar 
heat very freely, but the air does not; in 
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coauseqnence of which, it is often many 
degrees warmer than the air, during the 
day. 

Q. Why is the mrfctce of the ground coldeb 
fin a FINE clear nighty than in a cloudy one ^ 

A. Because on a fine clear star-light 
night, heat radiates from the earth freely^ 
. and is lost in open space: but on a duU 
night, the clouds arrest the process of 
radiation. 

Q. Why u DEW deposited osd/y on a mm dear 

MGHT ? 

A. Because the surface of the ground 
radiates heat most freely on a fiue night; 
and (being cooled down by this loss of 
beat) condenses the vapour of the air into 
dew. 

Q. Why is there no dew on a dull cloudy 
night f 

A. Because clouds arrest the radiation 
of heat from the earth; and (as the heat 
cannot finely escape) the earth’s surface 
is not sufificiently cooled down, to con¬ 
dense file vapour of the air into dew. 

Q. Why i» a doudy night wabmbb tAon a 
fine onet > 
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A. Because clouds preveta the radia- 
tion of heat from the earth; in conse¬ 
quence of which, the surface of the earth 
remains warmer. 

Q. Why M 0£W nuat abundant in tituationa 
matt EXPOSED ? 

A. Because the radiation of heat is 
not arrested by houses, trees, hedges, or, 
any other things. 

Q. Wh^ is there scarcely any dew under a 
TREE when in full foliage f 

A. 1st—Because the thick foliage 
arrests the .radiation of heat from the 
earth: and 

Sndly—It radiates some of its own 
heat Uneards the earth; in consequence 
of which, the ground underneath a leafy 
tree is not sufficiently cooled down, to 
chill the vapour of the air into dew. 

Q. Why is there never much dew at the 
foot of WALLS and hedges P 

A. 1st—Because they act all screens, 
to arrest the radiation of heat from the 
earth: and 

Sndly—^They themselves radiate some 
portion of heat towards the earth: in 
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consequence of which, the ground at the 
foot of walls and hedges is not sufficiently 
cooled dotm, to condense the vapour of 
the air into dew. 

Q. Why is there Utile or KO dew heneath a 
FLOWER-AWEiNG, although that awning he open 
on all four sides? 

• A. 1st—Because the awning arrests 
the radiation of heat from the ground 
beneath: and 

Sndly—It radiates some of its own 
heat dotvnwards; in consequence of 
which, the ground beneath an awning is 
not sufficiently cooled down, to chill the 
rapour of air into dew. 

Q. Sow can a thin covering of bass or even 
liUBUi)', protect treea from ruosT P 

A. Because ang covering prevents 
the radiation of heat from the tree; and 
if trees are not cooled down by radiation, 
the vapour of the air will not he frozen, 
as it comes in contact with them. 

BaU| psotumnoe b ai kind of mnttinf used by gardenen. 

Q. Why is the BAdS or oanyass itself {which 

covers a tree) always drenched with dew ? 

A J^ecause it radiates hmt both up- 
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wards and downwards; in consequence 
of which, it is so cooled downy that it 
readily condenses the vapour of the air 
into dew. 

Q. Why doet man (at the foot of a HEsai 

or wall) melt sooner than that in an openfeldf 

A. Because hedges or walls radiate 
heat into the snow, which melts it 

Why i* there so sjew after a wnroT 

A Because wind evaporates the mois- 
tim, as fast as it is deposited. 

Q. Why are tallets and hollows eftm 
thickly covered with hew, although they are 
sheltered f 

A. Because surrounding hills prevent 
the repott of air from being disturbed; 
but do not overhang and screen the valleys 
sufficiently to arrest radiation. 

Q Why does hew fall more aibundantly on 
SOME things, than on others t 

A. Because some things radiate heat 
more freely than others; and, therefore, 
become much cooler in the night 

Q. Why are things whifsk radiate heat matt 
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nniiT, alwagt tht moiit tbioslt oonaxs mfk 
i»»wP 

A. Because the vapour of the air is 
condensed into dm, the moment it comes 
in contact with them. 

Q. Whi.I kind qf thingt radiate heat meet 
nWKLT? 

. A. Grass, wood, and the leaves of 
plants, radiate heat very freely; but 
polished metal, smooth stones, and 
woollen clotli, part with their heat very 
tardily, 

Q. Do the leaver of Al.l< plant* radiate heat 
XQUALLT loellf 

A. Ko. Rough woolly leaves (like 
those of a holly-huek) radiate heat much 
more freely, than the hard smooth polished 
leaves of a common laurel. 

Q. Shew tlte wisdom of Goo in makiny 
grase, the leaves of trees, and *t.t. txseiabljib, 
excellent radiators of heat. 

A. A9 vegetables require much mois¬ 
ture, and would often perish without a 
plentiful deposit of dew, God wisely made 
them to radiate heat freely, so as to con* 
dense the vdpour (which touches them) 
into dew. 
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* Q. WittpolithedllxtAJt,inu>othtttG9Wt,Mi 
wooUe» oiiOTH, read$tjf eoUeet i»w 7 

A. No. WhUe grass and the leaves of 
plants are completely drenched with dew, a 
piece of polished metal, or of woollen cloth 
^ying on the same spot), will he almost dry. 

Q. Why would polished uetaIi and woollen 
oliOTE he DBT, while grass and leaves are drenched 
with DEW P 

A. Because polished metal and wool¬ 
len cloth part with their heat so slowly, 
that the vapour of the air is not condensM 
into dew, when it passes over them. 

Q. w a gravel tmdk almost ubt, when 

a grass plat is thickly covered with i>jsw ? 

A. Because grass is a good radiator, 
and throws off its heat veiy freely; but 
gravel is a had radiator, and parts with 
its heat slowly. 

Q. Is that the reason why eBA.BB is saturateo 
with DEW, and the gravel is iroT ? 

A. Yes. When the vapour of warm 
air comes in contact witli the cold grass, 
it is instantly deposited as dewf butit 
is not so freely condensed, as it passes 
over the warmer gravel. 
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Q. ji raret^ t^pon hmrd 

toeka and barren lande t 

A. Because rocks and barren lands 
are so compact and hard, that they can 
neither absorb nor radiate mvch heat: 
and (as their temperature varies very 
little) very little dew distils upon them. 

‘ Q Why does sew fall more abundantly on 
cultivated soils than on barren lands f 

A. Because cultivated soils (being 
loose and porous) very freely radicle by 
night, the heat which they absorbed by 
day; in consequence of which, they are 
much cooled down, and plentifully condense 
tlie vapour of the passing air into dew, 

Q. Shew the wisdom of God in this arrange-- 
mentv 

A. Every plant and each portion of 
land, which needs the moisture of dew, 
is adapted to collect it; but not a single 
drop is wasted^ where its refreshing 
moisture is not required, 

Q. ^ Shew the wisdom of God in making 
polished metal and woollen cloth bad radiatoes 
qf heat, , 

A. If polished metul collecled de# as 
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easily as grass, it could never be kept diy 
and free from rust. Again, if vroollen 
garments collected dew as readily as the 
leaves of trees, we should be often wet, 
and subject to the risk of “ taking cold.” 

Q. Shew how thie affords a heautiful Ulus, 
traiion of (Jl^iaEOii’s uiiucaE, recorded in the 
book of Judges, vi. 37, 38. 

A. 'J’he fleece of wool (which is a 
very bad radiator of heat) was wet with 
dew: when the grass (which is a most 
excellent radiator) was quite dry. 

Q. Was not this covtuavy to the laws qf 
nature f 

A. Yes: and was, therefore, a ^ain 
demonstration of the power of God, who 
could thus change the veiy nature of 
things at his will. 

Q. Whg do our rxordES feel dimp, after 
wal^g in a fine eve^'ng in bpbieo or avtumm If 

A. Because vapour (condensed by 
the cooling of Jie air) is deposited upon 
them, like dew. 

Q. WhgarewnrDOVsqfieneoveredwiththiei 
Mlbr, and the frames wet with standing waxes P 

■ ' A. Because the temperature of the 
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external air always falls at 6un>set, and 
ehiUs the window-glass, with which it 
comes in contact. 

Q. How doe* tki* account Jbr the mist and 
WATun on a window t 

A. As the warm vapour of the room 
touches the cold glass, it is chilled and 
* condensed into mist ; and the mist (col* 
lecting into drops) rolls down the window* 
frame in little streams of water. 

Q. Why doe* the glass of a window COOL 
down more rapidly, than the air of the room Ueefft 

A. Because the air of the room is 
kept warm by fires, and animal heat; in 
consequence of which, it suffers very 
tittle diminution of heat from the setting 
of the sun. 

Q. Whence ariee* the XAVorru of a roomf 

A. 1st—^The air of the room itself 
naturally contains vapour: 

2ndly—The breath and insensible per* 
spiration of the inmates increase this 
vapour: and 

Srdly— Hot dinners, the steam of tea, 

and so on, increase it still more. 

• os 
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Q. WluA i» meant hv “ ikseitbibiiB perve> 
ration t" 

A. From every part of the hamau 
body, an insensible and invisible perspira¬ 
tion issues all night and day; not only 
in the hot weather of summer^ but also 
in the coldest day of winter. 

Q the peropiration he both iirsBVSiBLB 
and I9TISIBLE, how U it known that there is any 
tueh peropiration ? 

A. If you put your naked arm into 
a clean diy glass tube, the perspiration 
will condense on the glass, like mist. 

Q Why are carriage unniowe very coon 
covered with thick mist? 

A. Because the warm vapour of the 
carriage is condensed by the cold glass, 
and covers it with a thick mist. 

Q. Why ie the glne* window COU) enough 
to eondense the vapour of the carriage t 

A. Because the inside of the carriage 
is much warmer than the outside; anil 
tlio glass window is made cold by contact 
with the external air. 

Q. Where doee the wa.bh vapour ^ the 
carriage come from t 

A. From, the warm breath and 
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insensible perspiration of the persofls 
riding in it. 

Q. What is the eauee of the pretty raosT- 
WOBK, seen on bedroom windows in winker time f 

A. The breath and insensible perspi¬ 
ration of the sleeper (coming in contact 
mth the ice-cold window) are frozen by 
• the cold glass; and form those beautiful 
appearances seen in bed-rooms on a 
winter s morning. 

Q. Why is the glass of a window colder 
than the walls of a room t 

A. Because glass is so excellent a 
radiator, that it parts with its heat more 
rapidly than the walls do. 

Q. Why is a TmifBLEa of cold wateb 
made quite dull with mist, when brought into a 
room full of people f 

A. Because the hot vapour of the 
room is condensed upon the cold tumbler, 
wth whfch it comes in contact; and is 
chan^d from the invisible and gaseous 
form^nto that of a thick mist. 

Q. Why is a glass made quite dull, by 
laying a hot hand mon it? 
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* Because the perspiral^on from the 
hot hand is tondensed upon 'the cold 
glass, and made perceptible. 

Q. JVhy are ifiiTE-OLASSES made quite duli^ 
utJten hraught into a room full of company f 

A. Because the hot vapour of the 
room (coming in contact with the cold 
wine-glasses) is condensed upon them, 
and covers tliom with moisture, like dew. 

Q. Why does this misty appearance GO OFF, 
%fter a little time ? 

A. Because the glass becomes of the 
same temperature, as the air of the room; 
and will no longer chill the vapour which 
touches it, and condense it into mist. 

Q. Why is a wine-bottle {which has been 
brought out of a cellar into the aib) covered with 
a thick MIST in summer time T 

A. Because the vapour of the hot 
air is condensed into a thick mist, by 
contact with the cold glass. 

Q. Why doe* bbeaibiitg on a'^yltu* male 
ityuitedullf 

A. Because the vapour of U^e hot 
breath is condensed by the cold glass, 
and covers it with a thick mist 
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Q. Wky'itn the toalU ef a houee eoverM 
with WIT Ml a tudden thaw P » 

A. Because they are thick, and can> 
not change their temperature so fast as 
the air; in consequence of which, they 

retain their cold, after the thaw has set in 

Q. How does “BETAiirtNa their cold” 
aeeovnt for their being to wetf 

• A. As the vapour of tlie warm air 
touches the cold walls, it is chilled and 
condensed into water ; which either stickt 
to the walls, or ti'ickles down in little 
streams. 

Q. Whg done a thick wELL-BUiiiT houie eon~ 
tract more oaup of this kind, than on objusabt 
(met 

A. Because its walls are much 
thicker; and (if the frost has penetrated 
far into the bricks) they will be some time 
before they are reduced to the same tem¬ 
perature as the air. 

Q. TFhv are balcbtibb, &e., daub itfter o 

A. Because they are made of some 
very close-grained varnished wood, which 
cannot change its temperature, so fast as 
the air. 


Pahirt OT i co r r a ptly called bKitrtere. 
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‘ Q. How ioet tkio aeeou/nt for the Mutton 
beity SAUP? ' ’ 

A. Becaase the vapour of tlie wans 
air is chilled by contact with the cold 
balusters, and condensed into water upon 
them. 

Q. Wh^ it the BBEA.TH visible in winteh 
and not in suhmgb ? 

A. Because the intense cold of win•^ 
ter condenses our breath into visible 
vapour; but in summer, the air is not 
cold enough to do so. 

Q. if'htf it our hair, and the brim of our 
BAT, often covered with little drops of pearlp dew 
tn winter time f 

A. Because our breath is condensed 
as soon as it comes in contact with our 
cold hair or hat; and hangs there in 
little dew-drops. 

Q. Why does the steam of a railway boiler^ 
often pour down^ like fine rain^ when the steam is 
^ let ojfV^ 

A. Because in cold wedther, tlie 
steam from the chimney is condensed by 
the chiU air, and falls like fine raah. 

Q. Why it there less dew when the wind 
it EASTEBLT, than when the wind it webtbbly P 
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A. Be;pause easterly wmds cross the 
eorOinent of Europe, and (as they, pass 
orer land) axe diy and arid: But westerly 
winds cross the Atlantic Ocean, and (as 
they pass over water) are moist and fuU 
• f vapour. 

Q. How does the shyness of an easterly 
wind PBEYENT dew-falls ? 

A. As easterly winds are very dry, 
they imbibe the moisture of the air; in 
consequence of which, there is very little 
left to be condensed into dew, 

Q. How does the moistness of a westerly 
wind PBOMOTE dew-falls? 

A. As westerly w'inds are saturated 
with vapour, they require very little 
eduction of heat to cause a copious 
deposition of dew. 

Q. When is dew most cotVi'nvt deposited.* 

A. After a hot day in summer or 
autumn, especially if the wind be > westerly 

Q. J^hy is dew distilled most coFiousii 
tfUraSov de^f 

A. Becapse the surface of the hot 
earth radiates heat very freely at sun-set; 
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and (being made much colder than tho 
air) chills the passing vapour, and con¬ 
denses it into dew. 

Q. Does not aib radiate heaty as well as 
the BABTH and its various plants / 

A. No; the air never radiates heat; 
nor is it made hot by the rays of the 
sun. 

Q. How is the air made hot or cold ? 

A. By convection of hot or cold 
currents. 

Q. Explain this. 

A. Air which is heated by contact 
with the earth s surface ascends, and 
colder comes into its place, to be in its 
turn heated in the same way; this process 
IS repeated, until there no lunger remains 
any cold air to be made warm. 

Q. How is the air made cold P . 

A. By direct contacjt with the colder 
earth, and by being mixed with colder 
cuirents that are brought by tlie wind. 

Q. Whp is MEAT very subject to taint, if 
exposed on a clear moondight night f 

A. Because on a clear night it will 
Tadiate heat very freely; und| conse- 
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quendy, be wet with dew, which favours 
rapid putrefaction. 

Q. liow do MOON-LiouT nigliU conduce to 
the rapid growth of plants ? 

A. liadiation is carried on veiy 
rapidly on bright moon-light nights; in 
consequence of which, dew is very plen¬ 
tifully deposited on young plants, which 
conduces niucli to tlicir growth and 
vigour. 

Q. W^i/ is evening dew injciuoub toheaUht 

A. Because it is always laden with 
noxious exhalations from tlie earth; espe¬ 
cially in marshy countries. 

Q. Is UOKCY-SKW a similar thing to dewf 

A. No. Honey-dew is a sweet liquid, 
shed by a very snail insect (called the 
n'phis), and deposited in autumn on the 
under surface of favourite leaves. 

Frequently on lime ti ceg, in the epring ttlso. 

Q. Dom honeg-dew iNJUnE leaves, or dv 
them good T ' 

A. It injures them veiy much, by 
fdling the pores with a thick clammy 
hquid; in consequence of which, tlie 
leaf can neither transpire, nor absorb its 
needful food. 
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Q. Wiat BFFXCT luu hotheg-dm tipon ths 
mppearanee of a leaf? 

A. After a little time, the leaf (being 
smothered and starved) begins to turn 
of a dingy yellow colour. 

Q. Are not ants very fond of honey-dew f 

A. Yes; and crawl up to the loftiest 
trees, in order to obtain it. 

Q. fVhat it the came o^mist {or earthfoy) T 

A. If tlie night has been very ceUm, 
radiation of heat from the earth has been 
very abundant; in consequence of winch, 
the air (resting on the earth) has been 
chilled, and its vapour condensed into a 
thick mist. 

Q. JVh^ does not the mist become dew P 

A. Because the chill of the air is so 
rapid, that vapour is condensed faster 
than it can be deposited; and, (covering 
the earth in a mist) prevents any further 
radiatiofi of heat. >• 

Q. When the earth can no lonffrr radiate 
heat ' upwards^ does it continue to C0NXi£K8£ the 
voipour of the air ? 

A. No; the air (in contact with the 
earth) becopies about equal in temperature 
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nith the eurface of the earth itself; fur 
which reason, the mist is not condensed 
into dew, but remains floating above the 
earth as a thick cloud. 

Q. This mist seems to rise higher and higher^ 
and yet remains quite as detise below as at first. 
Explain the came of this, 

• A. The air resting on the earth ia 
first chilled, and slowly mixing with t.he 
air above, condenses it also into mist 
likewise; and as layer is thus added to 
layer, the mist seems to be rising, when 

(in fact) it is only deepening. 

Q. Wkg does mitt and dew tasisb, at the 
BUB ritet T 

A. Because the air becomes wanner 
after sun-rise, and absorbs the vapour. 

Q. Why it a DEW-OBOP bouBs ? 

A. Because every part of it is equally 
balanced: and, therefore, there is no 
cause whv one part of the drop should be 
further from the centre, than another. 

Q. ^ Why it a dew-dbop (on a broad leaf) 
eometimet plattebes ? 

A. Because two or more drops of dew 
roll togethei^, and make one large spheroid 
(ui fiatteued drop.) ’ 
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Q. will dew-drops boll a^otU aihhtye 

plants, poppies, ^e., without wetting the surface T 

A. Because the leaves uf cabbages 
and poppies are covered with a very fine 
ioaxen powder, over which the dew-drop 
rolls without wetting the surface, as a 
drop of rain over dust. 

Q. Why does not a drop of rain wet tie* 
DUST over which it rolls? 

A. Because dust has no affinity fur 
water; and, therefore, repels it. 

Q. TVhy does not a dew-drop wet the fow> 
DEB of calibage-plants f 

A. Because the fine powder, which 
covers cabbage-leaves, has no affinity for 
water; and, therefore, repels it. 

Q. Why will dew-drops BOLL over a BO8E,^0. 

without wetting the petals t 

A. Because the leaves of a rose 
contain an essential oil, which has no 
affinity for water; and, therefore, repels it. 

Q. Why can swans and bucks dive under 
water ssUhout being wetted ? 

A. Because their feathers are coverea 
with an <nly secretion, which has no 
affinity for water; and. the^fore. repels it 
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Q. WJty are eurrentt of air from the land 
COLDER than those hloumg over water T 

A. Because the earth radiates heat 
after sun-set more freely than water; 
consequenL’y, air which comes in con¬ 
tact with the land is colder than that 
which comes in contact with water. 

• For other quoBtiona rcepeoting laud and aea breesea, nee Chaptar 
XXIl.| pngc 300. 

Q. Why ia not air^ which paaaea over water^ 
ao COOL aa that which paaaea over land f 

A. J^ecause water does not cool down 
at sunset, so fast as land does: and, 
therefore, the air in contact with it 
remains warmer. 

Q. Why doea not water cool doym ao Jaat 
aa LAND ? 

A. 1st—Because the surface of water 
is perpetually changing; and, as fast as 
one surface is made cold, another is pre¬ 
sented : and 

2ndly-*-\Vhen water is made cold U 
sinks, and warmer portions of water rise 
to oeSupy its place: before, therefere, 
the surface of water is cooled, the whole 
volume must be made cold; which is nut 
the vase with land. * 
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Q. What u the eatue of a *}pea-%oup^^ 
LONDOK FOQ ? 

A, These fogs (which occur generally 
in the winter time) are occasioned thus 
Some cuiTent of air (being suddenly 
cooled) descends into the warm streets, 
forcing back the smoke in a mass towards 
the earth. • 

Q. Why are there not always foys^ every 
niyht ? 

A. Because the air will alvvavs hold 

a/ 

in solution a certain quantity of vapour, 
(which varies according to its tempera¬ 
ture) ; and, when the air is not saturated, 
it may be cooled without parting with its 
vapour. 

Q. When do fogs oceitr at night? 

A. When the air is saturated with 
vapour during the day. When this is 
tbs case, it deposits some of its super¬ 
abundant moisture in the fom\of dew or 
fog, as soon as its capacity for holding 
vapour is lessened by the cold night. 

Q. Whg is there very often a fog over 
1U.B8HZB and BITEB8, at night-time? 

A. Because the air of marshes is 
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almost always near saturation; and, 
therefore, the least depression of tempera^ 
ture will compel it to relinquish some 
of its moisture in the form of dew or 
fog. 

Q. Wkat it the DiFFEBENoa between dew 
tnd rain f 

> A. In dew, the condensation is made 
near the earth’s surface. 

In rain, the drops full from a consid* 
erable height. 

Q. What it the OAuaG of both dew and rain t 

A. Cold condensimj the vapour of 
the air, when near the point of satura- 
tion. 

Q. Why do mitt and fogy wisa at tun-rite f 

A. Because the condensed particles 
are again changed into invisible vapour 
by the heat of the sun. 

Q. What it the difference between a mist 
and a fos ?* 

A. Mist is generally applied to 
vapoun condensed on marshes, rivers, 
and lakes. 

Foo is generally applied to vapours 
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condensed on land; e$pecially if those 
vapours are laden vrith smoke. 

Q, What it the reaton why eondenied vapowr 
tometimet fomut into clouds, and tometmet info 
rue? 

' A. If the surface of the earth is 
hotter Uian the incumbent air, the vapour 
of the earth is chilled by the cold air, 
and becomes roo: But if the air is 
hotter than the earth, the vapour rises 
through the air, and becomes cloud. 

Q. If cold air produces fog^ why is it not 
foggy on a feostt MoimiNO? 

A. 1 st—Because less vapour is formeo 
on a frosty day: and 

2ndly— ^The vapour is frozen upon 
the ground, before it can rise from the 
earth; and becomes hoar-frost. 

Q. Why are foyt more general in autumS 

(han in spring T 

A. 1st—Because the air in spring is 
generally much drier than in* autumn; 
in consequence of which, it is not so 
near the point of saturation: and ' 

IJndly—The earth in spring is not so 
hot. as it is in autumn; in consequence 
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of which, its tapour is not chilled into 
fug, as it rises into the air. 

Q. Why are foge more eommon in tallxtb, 
than on hilU / 

A. 1st — Because valleys contain 
more moisture tlian hills; and 

2ndly—i’hey are not exposed to suflB- 
cieiit wind, to dissipate the vapour. 

Q. How does wind dissipate fogst 

A. Either by blowing them away; 
or else by dissoloing them into vapour 
again. 

Q. What it aoAR'FBOST f 

A. There are two sorts of hoar-frost: 
1.— Frozen dew : and 2.— ^Frozen foo 

Q. What it the cause of the obodkd hoar¬ 
frost, or frozen dew if 

A. Very rapid radiation of heat from 
the earth; in consequence of which, the 
turf ace is so cooled down, that it freez^> 
the dew condensed upon it. 

Q. Why is hoarfrost seen only after a very 
CI.EAB night f 

A. Because the earth will not have 
thrown off heat enough by radiation, to 
freeze the vapour condensed upon its 
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surface, unless the night has been very 
clear indeed. 

Q. VTky doe» hoar~froH very often cover 
the GROUND and tberb, when the water of riven 
ie not frozen ? 

A. Because it is not the eiTect of cold 
in the atr, but cold on the surface of the 
eortfe (produced by excessive radiation),, 
which freezes dew into hofir-frost. 

Q. Wh^ is the hoar-frost upon ohabs and 
VEGETABLES fnuch thicker than that upon lojly 
trees T 

A. Because the air (resting on the 
surface of the ground) is much colder 
fd'ter sun-set, than the air higher up: 
in conseciuence of whicli, more vapour is 
condensed and frozen Jlmre. 

Q. Why is the Ain (resting on the surface of 
the earth') colder than that in the higher regions f 

A. Because the earth radiates more 
heat than the leaves of lofty trees; and, 
therefore, more rapidly candies and 
freeze the vapour of the air. 

Q. Why are evergreens often frost-bittih, 
10 ^ 1 ^ lofty trees are not ? 

A. Because they do not rise far above 
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tlie surface of the earth; and (as the air 
contiguous to the earth is made colder by 
radiation, than that in the higher regions) 
therefore, the low evergreen is often frosU 
Hum, when the lofty tree is uninjured. 

Q, Wlty is there little or no hoar-frost 
under shrubs and shady trees P 

A. 1st—Because the leafy top arrests 
the process of radiation from the earth. 

Sndly—Shrubs and trees radiate heat 
towai’ds the earth; and, therefore, the 
ground beneath is never cold enough to 
congeal the little dew deposited there. 

Q. Why is there more im)a.b-fu08T atony 
the shady margin of a uedoe than in the open 
field, as the day advances? 

A. 1st—liecause the shade of the 
fiedge prevents the dissipation of the 
hoar-frost by the sun: and 

2ndly—Because the liedge screens off 
wind and prevents the repose of the air 
being disturbed. 

Q. What it the eaute of that hoar-firott, 
which arieet from vkozen roa? 

A. The congelation of night-fog by 
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the freezing cliill of early morning, in 
consequence of which the fog is frozen 
upon every object on which it was 
deposited. 


CHAPTER XVII. 


5.—CONVECTION. 

Q. W^af is meant by the cosvection of heat f 

A. Heat communicated by being 
carried to another thing or place; as 
the hot water rising from the bottom of a 
kettle, carries heat upward in its ascent. 
{seep. 252.) 

Q. Are liquids good conductors of heat T 

A. No; liquids are bad coridmHors; 
and are, therefore, made hot by cotu 
tection. 

Q. Iffhy are liquids had conductors of heat t 

A. Because their paiticles (upon 
every change of temperature; are put 
into motion^ and do not remain suffi¬ 
ciently long in contact with each other<to 
conduct heat progressively, like a bur of 
iro4. 
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When beat iitapplled to the siirfaoe of a fluid. It la Terj ilotofy 
diffused in a downward direction, because the warmed particles 
eontinually asoend, without having time to impart heat to the 
puticles below. 

Q. Explain how water ia made hot. 

A. The water nearest the fire is first 
heated, and (being heated) rises to the 
top; its place is supplied by colder por¬ 
tions, which are heated in turn, and this 
interchange continues till all the water is 
boiling hut. 

Q. Why is water in auch continual F£ii* 
HENT^ when it ia boiling ? 

A. This* comraotion is mainly pro¬ 
duced by the asceiidwg arid descending 
currents of hot and cold water. 

The escape of steam from the water contributes to increase ibis 
agitation. 

Q. Sow do thesii two currents pass each other f 

A. The hot ascending current rises 
up through the centre of the mass of water; 
while the cold descending currents pass 
down by the metal sides of the kettle. 

For other questions upon the subject of boiling water, see flrom 
page 115 to 222. 

* ' Q. * Why ia heat applied to the bottom, 
and not to the top of the kettle f 

A. Because’ the heated water always 
ascends to the surface ; if, therefore, heat 
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were applied to the top of a vessel, the 
w'ater below the surface would never be 
heated. 

Q. jia the lower part of a grate is made 
nED-noT by the fire above, why would not water 
boil if fire were applied to the top of a kettle ? 

A. The iron of a grate is an excellent 
conductor; if, therefore, one part'ba 
heated, the heat is conducted to every 
other part: But water is a very bad con^ 
ductor, and will not diffuse heiit in a 
similar wav, 

Q. Prove that water te a ba.d conductor oj 
heat. 

A. Wlien a blacksmith immerses his 
red-hot iron in a tank of water, the water 
which surrounds the iron is made boUing 
hot, while that hrlow the surface remains 
quite cold. 

Q. If you, u)Uh to cool liquids, where should 

the cold he applied T 

A. To tlie top of the liquid: because 
the cold portions will always descend, and 
allow the warmer parts to come in con¬ 
tact with the cooling substance. 

Q. Does BOiLiare water get hotter by being 
KX.VS onthe fire} 
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A. ^9 :~not if the steam be suffered 
to escape. 

Q. Why doe9 not hoiliny water get hottsb 
if the eteam he suffered to escape t 

A. Because the water is converted 
into steam, as fast as it boils; and the 
steam carries away the additional heat. 

* Q Why does soup keep hot longer than 
boiling water ? 

A. Because the grease and various 
ingredients floating in the soup, retiurd 
the ascent of the hot particles, and pre¬ 
vent their rising so freely to the surface. 

Q. If you want to keep water HOI far a 
Umg time, how could it be done ? 

A. 13y adding a little starch or flour 
to the water. 

Q. Why would a little btabch, added to 
boiling water, serve to keep it hot f 

A. Because it would retard the ascent' 
of the hot particles, and prevent their 
reaching the surface of the water. 

Q. Why do thick milk, nee milk, ^e., re» 
main hot longerdhan water? 

A. Because the ascent of the hot 
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particles is opposed by the now or rice, 
which therefore cannot reach the surface 
BO quickly. 

1$ STBA.K viatble or invuible f 

A. Steam is invisible; but when it 
comes in contact with tlie air, and is con¬ 
densed into small drops, it becomes visible. 

Q. Sow do you know that gleam is iktisible 

A. If you look at the spout of a 
boiling kettle, you will find that the 
steam (which issues from the spout) is 
always invisible for about half an inch; 
after which, it becomes visible. 

Q. Why is the steam invisiblefor half an inch t 

k. Because tlie air is not able to 
condense it, as it first issues from the 
spout; but when it spreads and comes in 
contact with a larger volume of air, the 
invisible steam is readily condensed into 
visible drops. 

Q. ' Why do steam-engines someUmes burst t 

A. Because steam is veiy elasHe; 
and this elasticity increases in a ^eater 
proportion than the heat which produces 
it: unless* therefore, some vent be &eely 
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allowed, steam will burst the vessel which 
confines it 

Q. It air a gooi coKDtrcTOB P 

A. No : air is a very bad conductor ^ 
and is heated (like water) by convection,. 

Q. Sow it a room warmed by a btovk ? 

A. The air nearest the fire is made 
•hot first, and rises; cold air then descends, 
is heated, and ascends in like maimer; 
and tins interchange goes on, iiU all the 
air of the room is warmed. 

Q. Whyare Jiretplacedouthervoov, of a room t 

A. Because heated air always ascends. 
If, therefore, the fire were not near the 
fioor, the air of the lower part of the room 
would never be heated by the fire at all. 

Q. If you take a poker out of a fire, and hold 
the hot end downwabos, why it your hand 
eoorehed with heat / 

A. Because the hot end of the poker 
heads the air around it; and this hot air 
(in its ascent) scorches our hand. 

Q. Sow thould a bed>hot poker be carried, 
to at not to bum ourfnyert ? 

A. With the hot end upwards; for 
then the air (heated by the poker) would 
not nass over our hand and«coroh it. 
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CHAPTER XVII. 

Q. Of what is atmospheric air composed / 

A. Priiiciptilly of two gases, oxygen 
and nitrogen; mixed together in the 
following proportion : viz. one gallon of 
oxygen, to four of nitrogen. 

Tt must not be forgotten that the air contains small quantities of 
other gaseous substances also, as vapour of watrr^ carbonic acM 
und ammonia. 

Q. What do you mean by a oas ? 

A. A permanent elastic fluid, resem* 
bling air. 

M.B—MOST OASBB ARB IMVXBIBLB A:n> TRAKSBABUrr, LIKB AIB. 

** rEHMANENT.”—In this re*»pec’ gns differs from vapour which 
Is not permanent: for vapour may be easily condensed oy coM into 
a liquid, but gas does not change* its gaseous form under ordinary 
pressure. 

** ELASTIC.**- -Ib this respect gas differs from a liquid, which Is 
almost inelastic; whereas gas is exceedingly elastic. 

**RESEMBLING AIR** or aeriform.—The word **Gas** means 
air. but air is a compound of two gases. Some few gases art 
viiible, as ehtoHne^ which is a greenish yelfow. 
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Q. it the difference between a uas 

and a liquid ? 

A. Gases are elastic^ but liquids not. 

Q. lilustrate what it meant by ** the elas¬ 
ticity of aas.^* 

A. If from a vessel full of gas, half 
were taken out—the other half would 
.immediately spread itself out, and fill 
the same space, as was occupied by the 
original quantity. 

Q. Prove that a liquid it not elastic. 

A. If from a gajlon of water you take 
half the remaining 4 pints will take up 
only half the room that the whole gallon 
previously did: a liquid^ therefore, is not 
elastic, like gas. 

Siriotly Hpcakingt a liquid in slightly elastic; inaamaoh as It may 
be eomprwedf and will afterwards recover its former dimensions. 

Q What are the chief uses of the oxygen 
of the air f 

A. To support corabustion, and sus¬ 
tain life.* 

What it meant, when it it said, that the 
oxygen of the air “ supports combustion ? ’* 

A. It meaps this: It is the oxygen 
of the air, which makes fuel bum. 

Y 3 
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Q. How doe* the oxtobk nf the air mate 

FUEL BVBirP 

A. I'he fuel is decomposed (by heat) 
into hydrogen and carbon; and these 
elements, combining with tlie oxygen of 
the air, produce combustion. 

Q. What OAB M produced by the combina¬ 
tion of carbon and oxygen t 

A. CjkiiBONic ACin GAS. (Seep. 38.) 

Q. What becomee of the UTBUoaBH of tl» 
rvELp 

A. The hydrogen of the fuel comoines 
with - the oxygen of the air, and forms 
WATEKY vapour; but the combination 
is attended by the production of flame, 
owing to tlie very inflammable nature of 
hydrogen. 

It must be remembered, that the gas of ouming fhel Is not pun, 
tat earburetUd hydrogen. 

Q. What becomes of the kitbooek of the 
air, amidst all these charges and combinations ? 

A. The nitrogen escapes unchanged 
to be again mixed with oxtj^en, and 
converted into common air. 

Q. What ie meant, when it it toM, that 
oxygen "svbtaiks ufb?” 

A. It means this; If a person could 
not inhale oxygen, he would die. 
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Q. Wiat oooo doet thit intpiratim tj 
oxygen do f 

A. 1st—It gives vitality to the hhod ,; 

and 

2ndly—Is the cause of animal heat, . 

Q. Soto M food converted into bIiOOD ? 

A. After it is swallowed, it is dissolved 
,in the stomach into a grey pulp, called 
CHYME ; it then passes into the intestines 
and is converted by the “bile” into a 
milky substance, called chyle. 

Clijrinc,profio«netfk 7 me; chyle, j^ronoufMMkyle; eatihaioneM^UabU, 

Q. What BECOUES of the milky oubetenee 
called CHYLE? 

A. It is absorbed by the vessels 
called “ lacteals," and poured into the 
veins on the left side of the neck. 

** Lacteals,” pron&unee lac-te^ls. 

Q. What becomes of the chyle^ apteb ii is 
poured into the veins t 

A. It mingles with the hhod, and is ‘ 
itself concerted into blood also. 

I. 

Q. How does the oxyyen we inhale^ xnraLX 
with the blood t 

A. The oxygen of the air mingles 
with the blood in the lungs, and converts 
it into a bright red colour 
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Q. What colour it the blood i^efobk it u 
oxidized in the lunge T 

A. A dark purple. The oxygen turns 
it to a bright red. 

Oildixed, i.e.. Impregnated with osygea. 

Q. JVh;^ ofre persoM so pale, wAo live in 
roome and eitieef 

A. Because the air in close rooms 
and cities is not fresh; and being de-' 
ficient in oxygen, cannot turn the blood 
to a beautiful bright red. 

Q. TFhy are pereone who live in the open 
atr and in the country, of a budot complexion f 

A. Because they inhale fresh air, 
which has its full proportion of oxygen: 
and the blood derives its bright red 
colour from the oxygen of the air inhaled. 

Q. Why it not the air in ciTiEa to fbesb, 
«t that in the oouhtbt ? 

A. Because it is impregnated with 
the breath of its numerous inhabitants, 
the odour of its sewers, the snfbke of its 
fires, and many other impurities. 

Q. How does oxygen convert the colour of 
blood into a Ir^ht bed ? 

A. The eohurvig matter of tlie blood 
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18 forined'of very miimte globules, hoating 
in it; the oxygen (uniting vrith the coats 
of these globules) makes them miUcy — 
and the dark colouring matter of the 
blood (seen through this milky coat) 
appears of a bright red. 

Exp. : If you put nome dark vmout t»lo4d Into a m«/Aw fflaiia, 
%iid hold it up towards the Ughti it will appear of a bright Jlorid 
eiilour, like arterial blood. 

Q. How does the eomhination ef oxygen, 
with the blood produce animal hkat P 

A. The principal element of the blood 
is carbon; and this carbon (combining 
with the oxygen of air iiilialed) produces 
carbonic acid gas, in the same way as 
burning fuel. {Seep. 39.) 

Q. What becomes of the kitrooev of the 
air after the oxygen enters the blood t 

A It is thrown out from the lungs 
unchanged, by the act of breathing; to 
be again^ mixed with oxygen, and con¬ 
verted into common Ain. 

Of. • Why does the vitiated air (after the 
oxygen has been absorbed) cojue odt of tht, 
tfODTH, and not 'sink into the stomach f 

A. Because it is diiven out bv the 

• • 
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contraction of the \v'alls of tbe chest, and 
there is. no raoant space in the cavity of 
the gullet and stomach for it to fall into. 

H.B.—The IvngB are a hollow tponpf mau, capable ofboldlBf 
air, and of being dilated. They are ao situated in the thorax (or 
ehest), that the air entut enter into them, whenever the cavities of 
the thorax are enlarged. The process of breathing is performed 
thus: When we IMHALS, the tnorax (or cheat) is expanded; in 
oonsqenence of which, a vacuum is /armed round the lungs,, and 
heavy external air instantly entera (through the mouth and throat)^ 
to supply this vacuum. 

When we bxhalx, the thorax eoniraets again; in consequence of 
dhich, it can no longer contain tbe same quantity of air, as it did 
before; and some of it is nerc.«sarily s/'peOed. When this < xpulsion 
of air takes place, tbe muscular hbi es, which fotm the floor ol the 
chest, lontract, in order to assist the process. 

Q, If (both in cornlntstion and respiration) 
the OXYGEN of the air ts consumed, and the 
NITROGEN REJECTED— K'/tjy are not the propor¬ 
tions of the air destroyed ? 

A. Because the under surface of vege¬ 
table leaves (during the day) gives out 
oxygen; and thus restores to the air the 
very element of which it has been deprived. 

Q. Whence do leavee obtain the oxygm^ 
vfhich they exhale f ^ 

A. From the carbonic acid, absorbed 
by the roots from the soil, and caiiied 
to the leaves by the rising sap. 

N.R.—Chrhemia add (it inuai be renmnh er edj is a compound of 
cai ben and oxygin. 
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Q. Hqw Jo plants contrive to abtorh co^ 
honie acid from the toil T 

A. It rises (by capillary attraction) 
through tlie small hbrous roots, after it 
has been dissolved in tlie soil by water. 

Q. Whmce doett the boil obtain carbonic aeidt 

A. 1st—From the air; from which 

it is driven by fulling showers: 

Sndly—From the decomposition of 
vegetable and animal matters, which 
always produces tliis gas in abundance: 
and 

3rdly—All lime-stoue, chalk, and cal¬ 
careous stones, contain vast quantities 
of carbonic acid in a solid state, aud the 
piesence of any acid sets it free. 

Cftlcareoua, l.e. of a limy nature. 

Q. ijT leaves throw off the OXTOEN’ of the 
carbonic acid^ what becomes of the carbon ? 

A. It is retained to give Jirmjtess and . 
solidity to the plant itself. 

Q. SSaw how Ood hat made iSlitXL life 
dependent on that <f teoetables. 

A.* Animals require oxygen to keep 
them alive, and draw it from the air by 
.inspiration: The under surface of leavet 
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gives otU oxygen; and thus si^pplies the 
air with tiie very gas required for the use 
of animals. 

Q. Show how Ood has made teobtablc 
life dependent on that of animals, 

A. Plants require carbonic add, which 
is their principal food; and all animals 
exhale this gas from their lungs. Thiia 
amnuds supply plants with carbonic acid, 
and plants supply animals with oxygen. 

Q. How it air heatxd ^ 

A. By “ convective currents.” 

Q. Explain wihat it meant hy *' contxotits 

CUBBXNT8.” 

A. When a portion of air is heated, 
it rises upwards in a current, carrying 
heat with it: other cold&r air swseeds, 
and (being heated in a similar way) 
ascends also: and these are called “ con¬ 
vective currents.” 

'*ConTectiTe currenta**—so called from the Tjitiii words, ntrnvntm 
hit (oarr^ with); because the beat is ** carried wit.h** the current. 

Q. It air heated by the rays cf the siTH ? 

A. Ko; air is not heated (ih any 
sensible degree) by the action of tiie 
sun’s rays passing through it 
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Q. JFif is tht air hottxb 011 a iukwt 
Jojf, than 0A a oloubt onef 

A. Because the sun heats the sur¬ 
face of tlie earth, and the air (resting on 
the earth) is heated by contact: as soon 
as it is heated it ascends, and its place is 
supplied by colder portions, which are 
Jieated in turn also. 

Q. JjT air be a bad conductor, why ioee hot 
iron become cold, by exposure to the aib ? 

A. Because it is made cold; 1st 
-By “convection;” and Sndly—By 
“ radiation.” 

Q. Sowisliotironinadecoldhy CONVBCTIOK? 

A. The air resting on tlie hot iron 
(being intensely heated) rapidly ascends 
with the heat it has absorbed; colder air 
succeeding absorbs more heat, and as¬ 
cends also; and this process is repeated, 
till the hot iron is completely cooled down. 

Q. How is hot iron cooled by badiatiox f 

A. While its heat is being carried 
off T)y “ convectionthe hot iron 
throws off heat, (on all sides) by radiation 
also. 
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Q. What it meant by BADiATK^ir ? 

A. The throwing off of heat (in all 
directions) from the surface of a hot body. 

Radiation, —It vraa (nice tbouirht that heat waa emitted from hot 
bodien in the foim of rays. 

Q. How is eoup cooled hp "being left exposed 
to the AIK? 

A. It throws off some heat by radia¬ 
tion; but it is mainly cooled down by 
convection. 

Q. Sow it hot toup cooled down by cos- 
TBCTION ? 

A. The air resting on the hot soup 
(being heated) ascends; colder air suc¬ 
ceeding absorbs more heat; and ascends 
also; and this process is repeated, till 
the soup is made cool. 

The particles on the surface of the broth «i»A; as they arc cooled 
•own, and warmer particlce lise to the surface; winch greatly 
ancista the cooling process. 

Q. Why ore hot tea and soupt COOLED the 
fueler fw being etirred about? 

A. 1st—Because agitation assists 
ti bringing the hottest particles to the 
turf ace: 

2ndly— The action of stirring agitates 
■the air, and brings it more quichlg to the 
soup or tea: and 
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Srdly—*As the hotter particles are 
more rapidly brought into contact with 
the air, convection is mare rapid. 

Blowing te* or broth cooU it also. p. 186.) 

Q. Ifa shutter be closed in the datf-tUne^ 
the stream of light (piercing through the crevice) 
seems in constant agitation, Wiir m thisf 

« k. Because little mates and particles 
of dust (thrown into agitation by the 
convective currents of the air) are made 
visible by the strong beam of light, 
thrown into the room through the crevice 
of the shutter. 

Q. WTiy can we not skb the tur t 
A. Because it is perfectly transparent, 
i. e. permits all the rays of light to pass 
through it without rellecting any. 

. Q. Why does waternissi in a common pump t 

A. Because the pressure of the ait 
is removed from the water in the pipe of' 
the pumps by the action of the sucker; 
but not from the water in the well. 

TakM tube (shaped like a U) partially filled with water, and let 
■n equal weight be fitted to eack orifice: so long as the weights are 
undisturbed, the water will remain at the same level on both sides 
of the tube; but if one weight be removed, its plane will be 
Instantly occupied with Vn equal weight of water. Bo in a pump, 
the air may be oompajiMl to these two weights; as the action of the 
■acker removes one, water rushes into the pipe to oonnterbalaiiee 
the weight of air pr^****<Mt the water in tb»^ell. s 9 
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Q. Hwo high eon afmottpJterie^ PUSSirnK 
make water rise in a pipe of a pwmp f 

A. About 30 feet above the level of 
the water in the well. 

It would be nearly 34 feet if the pump wore of perfe"t eonetrue- 
4km. Reeaurtc u coruiim of water 34 feet niffh, wtdtrii.s the same as an 
equttl-Kl/c coliiiTin of air, renchinfr to the top of the atmosphere. 
N.B.->The atmospheric pressure is 15 pounds on eacti w^uarcinch. 

Q. Ho//’ »j» water pumped frwn a well more 
than 30 feet deep '{ 

A. The piston-ro*l is made to extend 
within 30 feet of the water in tlie well; 
and when the water has risen thus high, 
it passes through a valve in the sucker, 
and is lifkA out of the pump by the 
piston box. 

The water la liftvd from deep we.i’S nnri never rntcKed up beyond 
30 feet. 

Q. Why doe* a eyphon emptv a veeeel of 
ttt liquid T 

A. Because one side of the beiit 
Jtube being longer than the other, con¬ 
tains a greater weight of water, and tlie 
balance is destroyed. 

The nncquai weight of water In the two tubes, causea thef«ater of 
•the longer tube to fall out and produce a vacuum. In a common 
PUMP the vnouiim is produced by toe mechanical action of thaeueker. 

Q. Whg is it often diffieuU and painful to 
breatke on a mountain top f 
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A. Because the pressure of the air 
on a mountain top is not so great as 
on a plain. Consequently the Huids in 
the body expand, and painfully stretch 
tlie membranes which contain them. 

Q. Why do we often feel ofpuessed juet 
previous to a storm? 

* A. Because the air is greatly rarefied; 
and the removal of pressure from the 
surface of the body, causes a painful 
distension. 

Q. How do you know that the density of 
the air is lowered, previous to a storm? 

A. Because the mercury of a borome* 
ter rapidly falls. 

The mcTCurT In the tube of the barometer fa held up, like the 
irater in the tube of the i)urnp, by the pressure oCthe atmosphere. 

• Q. Why do coims ache previously to bain ? 

A. Because the rarefied state of the 
air causes distension in the tissues of the 
feet; and as the hard corn cannot swell 
equally with the softer parts, irritation 
is produced in the fibrils of the nerves. 

Q. Why do oblIiABS feel wabu in winter ? 
A. Because the external air has not 
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free access into them; in consequence of 
which, they remain almost at an even 
temperature; —which (in winter time) is 
about ten degrees warmer than the 
external air. 

Q. Why do czLLkvsfeel COLU in bvumkbP 

A. Be(;ause the cxteniul air has not 
free access into them; in consequence of 
which, they remain almost at an even 
temperature,—^^vhich (in summer time) is 
about ten degrees colder than the ex¬ 
ternal air. 

Q. Why doet aie rust mow ? 

A. Because the oxi/jen of the air 
combines with the surface of the metal, 
and produces oxide of iron: which is 
generally called “ rust.” 

An oxide of iron, copper, &e., is oxygen in combination with 
iron, copper, &c. 

Q. Why does hot iron scale and peel 
when struck with a hammeu V 

A. Because the oxygen of the air 
very readily unites with the surface of 
hot iron, and forms a metallic oxide (or 
rast), which scales off, when struck with 
a hammer. 
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Q. Doet iron WBT invsx tfir f 

A. No; iron undergoes no change 
in diy air. 

Q. Why do BTOTVS and FiRE>inoNS beeome 
BUSTT in rootns, which are not occupied? 

A. Because the uir is dainp; and 
moist air oxidizes iron and steel. 

OxUUznii, i.c. ruatH. 

Q. Jn vhat part of the year is it most diffi^ 
cult to keep 8TOYKS and fibe-ihons buioutP 

A. In autumn and zviuter, 

Q. Why is ti more diffirult to keep 8TOTB8 
and FiRE-iiioNS hriyht in autumn and winter^ 
than in spring and summer f 

A. Because the capacity of the air 
for holding water is constantly on the 
decrease, after the summer is over; in 
consequence of which, vapour is deposited 
on everything with which the air comes 
in contact. 

Q. Why does 6SEA.8IK0 iron f recent its 
hecominy busty ? 

A. Because grease prevents the liu- 
midily of air from coming in contact 
with the surface of the iron. 

Q. Why do hot stoves nut, so frequently as 

roKEBs and ? 
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A. Because stoves are generally cov> 
ered with plumbago, or black lead. 

Q. What it plumbago or black lead t 

A. A mixture of charcoal and iron. 

Plumbairo (ntrictty aponkinf;) la a chemical union of cnrhon and 
iron)t in the following propoi lions :—91 i>arts carbon niul 0 iron. Hut 
the BLACK LKAD RoUl tn Hliops Is >i inlxturo of charcoal and iron filings. 

N.B.—A moat excellent varnish to prevent rust ia iniule of 1 pint 
of fat oil varnish, mixed wilh !> pints of highly rectitied spirits of 
turpentine, nibbed on the iron or steel with a jnece of sponge. This 
varnish may be applied to bright stoves, and oven mathematical 
laatriuncnts, without injuring their delicate polish. 

Q. W7i y does ornamental st kkl (of a purple 
or liTLAO colour) rust more readily, than polished 
WHITE steel ? 

A. Because the lilac tinge is produced 
by partial oxidation; and the process 
which forms rust has already commenced. 

Q. How can lilac steel he kept fbee from 

RUST ? 

A. By keeping it in a Ary place. 

Q. Jf DRY AIR contains oxygen, why does 
U NOT RUST IRON, as well as moist air ? 

A. Because moisture is necessary tu 

«/ 

bring into action the affinity of oxygen 
for steel. 


Water la decompoaed by contact with iron; but It is chiefly the 
tn of water which mtta iron. Even dry air oxidises iron at a 


JiiliT.lrfTlillrf.l 
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Q Do any other metals {besides iron) com^ 
tine rapidly wUk 
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A. Yes; copper, zinc, lead, mercury; 
and even silver oxidizes to some extent 

Q. Why do comu and ztiro tamith T 

A. The tarnish of copper and zinc 
is caused by their oxidation; that is, 
oxygen from the moist air combines with 
the surface of the metals, and (instead 
* >f rustiity them) covers them with a dark 
tarnish. 

Q. TVhy does lead heeomo cf a OASXXB 
kuf, by being expoeed to the air t 

A. Because the oxygen of the moist 
air combines with the lead, and oxidizes 
its surface; which instead of becoming 
rusty, assumes a darker hue. 

Q. Why does lead lose its brightness, and 
become dull, by being exposed to the air f 

A. Tlie dullness of the lead is caused 
by the presence of a carbonate of tlie 
oxide: When the oxide is formed, it 
attracts carbonic acid from the air, and 
by combining with it, produces a carbon¬ 
ate, lyhich gives the dull tint to old lead. 

Q. Whyisitdi^oulttokeepsilver'BnianT^ 

, A. Because the vapour of the air 
oxidizes its surface, and tarnishes it 

^ m 
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The tamlfib ol rilTer forku uid spooiu, In often du» to the enYphof 
and wulpfiuretted hydiogen of certain foodn united to the silver bf 
«uliva, according to a regular galvanic process. N B.—M'lthnut 
oiUvA, egg spoons* &c.* Mill not tarnish from food, beoauae iLa 
galvanic influence is nut brought into action. 

Q Why do lilver tea-pots and spooks 
tamith more quickly than silver ore or bullion T 

A. Because alloy of some baser meta. 
is used, to make them more hard ana 
lasting; and this alloy oxidizes more 

ijuickly, than silver itself. 

Q. Why docs Geduak silver turn a dingy 
yellow in a few hours ! 

A. Because German silver has a great 
affinity for oxygen ; and shows its oxida¬ 
tion by a yellow tarnish, instead of rust. 

Q. ijr quicksilver (or mercury) wiU tarnish 
like copper and lead—why does it preserve its 
brilliancy in babohetf.bs and tbebmometebs ? 

A. Because the air is excluded; and 
no moisture can come in contact with it, 
to oxidize (or .tamtsh) it. 

Q. Is ooiiB affected by the atmosphere t 

A. Not readily; gold wjll never 
combine with oxygen of itself, (L e. 
without aid). 

Q. Which of the metals it eapahle qf retisb- 
ing oxidation altogether f 

A. Plat'inum; in consequence of 
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wh'ich, the graduated arcs of delicate 

instruments for observation” are made 
of plat'inum, in preference to other metals. 

Before plat'inum woe known, gotd wan used for this purpose. 

Q. TVh^ u PLAT'i N UM used for the graduated 
arcs of delicate mathematical instruments^ instead 
of any other metal f 

, A. Because it will never oxidize; but 
retains its hr'ujht eurface in all weathers, 
free from botli rust and tarnish. 

** Platinum,*' (u white inoinl,) so called from ** plata,*' the Bpeniek 
wo;'d for »ilv(T. It uiis introduced from South America into £nf« 
land hy Mr. Wood. (A.U. 174i).) 

Q. For what other bcientifio purpose is 
PLATl'ivvM now used? 

A. I'or the construction of crucibles 
in which aaJs are to be employed; and 
for the formation of some of die plates 
f> >r galvanic batteries. 

. Q. Why are CRtrciBi.ES (in which acide are 
employed) made of VLLr'iyvu. P 

A. Because the acid would act upon 
other metals, or upon glass ; and prevent 
the experimenter’s success. 

Which of the metals have the greateet 
affinity for oxtoee P 

A. T1 lose ' called potas'sium and 
io'diian. 
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rnCM*rinm Md ■o'diom doire tJMlr iuubim Arom potMh 
Pouu§*M ii the ozitoof potM^eiuin; end nodeie theozidr of Mo'dium 

Q. How it the a^nitif qf potae'tium one 
to Hum for oxygen theamf 

A. They decompose water immediately 
they are brought into contact with it. 

Q. What effect hat vo’SA&eiv'u. on water f 

A. It decomposes it. The hydrogen 
being set free, combines with the oxygen 
of the air, and is ignited by the latent 
heat liberated from the potassium. 

N.B.—^Water in ooraponed of oxygen and hydrogen; Potaaaium 
M^jutrates thcfie two gaees 

Q. What effect hoe sodium on water ? 

A. It does not produce jlaiiic, as 
potassium does; but it decomposes water, 
and undergoes very rapid oxidation. 

Q. Is the FURR of cETi'Lcs an oxide? 

A. No; the furr (or deposit d 
boiling water) is a precipitate of Umt 
and mineral salt, separated from water 
by the process of boiling. ' 

Q. It not the Funa of boiling water often 
DAHOliBOUS P 

A. Yes; especially in tnhulnr hoiUrs, 
such as those employed in railways. 
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Q. W^y it TITBB etpecuMy troubhtome tm 
A\iinrA.T enginet f 

A.. Because it is a bad conductor of 
lieat: in consequence of which, it hinders 
the process of evaporation; and ns more 
fuel is required to produce the needful 
amount of steam, a great waste of fuel 
is incurred. 

Q. Wiy is TUBB especially DAjroxBOUs in 
BA.1LW1.Y engines ? 

A. Because the boilers are likely to 
become over-heated^ wheu furr is deposited 
in them, as the water is no longer in 
immediate contact with the metal itself: 
When this is the case, explosion may 
occur from the sudden generation of 
highly elastic steam. 

’ Q. Why are bailwat engines never fed with 
BBACEisu water F 

A. Because brackish water contains 
much mineral matter; which causes a 
large,deposit of furr. 

Furr may be removed from kettles bv boUinjf in them s little siU* 
unmoniao (hydrorhlarat^ of mninonm). The hydrocblorio acid 
unites with toe lime of the fui r, and the carbfjnio gD(» to the 
ammonia. Both of theao bow comiiuunds duaolvef and wash away 
moat aaaii# 


A * 
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CHAPTER XIX. 

CARBONIC ACID GAS. 

Q. What it CARBONIC ACID gat T 

A. A gas fonucd by the union of 
carbon and ooyyen: it used to be called • 

“ FIXED AIR.” 

3 Ibft. of carbon and 8 IbR. of oi^-fron will form II Iba. of oarbonio 
aoM. It may 1 h* ubtuiiicd and collected in the usual way, by 
pourinfr a mixture of one part of iniiriatlo acid, and 10 of water, oo 
pounded marble contained in a retort. 

Q. Under what circumslance doe% CAUBOlf 
most readily unite with oxygen ? 

A. 1st—When its temperature is 
raised: I'hus if carbon be red hot, oxygen 
will most readily unite with it: and 

Sndly—When it forms part of the 
fluid blood. 

Q. Whjf do oxygen and carbon to readily 
unite in the blood ? 

A. Because the atoms of carbon are 
$0 loosely attracted by the otlur materials 
of the blood, that they unite very readily 
with the oxygen of the air inhaled 

Q. Ltctt -homf acid wbolxsoux P 
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*A. No; it is fatal to animal life; 
and (whenever inhaled) acts like a nar¬ 
cotic poison, producing drowsiness, which 
sometimes ends in death. 

Q. How can any one know, a place he 
infected with carbonic acid 

A. If a pit or well contain carbonic 
' acid, a candle (let down into it) will be 
instantly extinguished. The rule, tlicre- 
fore, is this—Where a candle mil bum^ 
a vian can live; but what will extuiguisli 
H candle, will also destroy life, 

Q. Why does a minkr lower a candue to 
the bottom of a mine, before he descends f 

A. Because a candle will be extin^ 
guishedy if the mine contain carbonic 
acid gas: but if the candle be not extin¬ 
guished, a man may fearlessly descend. 

Q. Why do welUsinhers often let down buckets 
ffresh^slacked lime in wells^ before they descend/ 

Plo Because if* carbonic acid be pre¬ 
sent, the lime will absorb it to form 
carlipnute of lime. 

Q. Why does a crowbed room produce 
head-ache? 

A. Because its air is vitiated by the 
action of many human l&ngs. a a v 
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Q. Why it the air of a room tixiated by a 

CBUWD 

A. Because it is deprived of its due 
proportion of oxygen, and laden witli 
carbonic acid. 

Q. TLowistheair qf aroom vitiated by aero wdf 

A. The elements oi the air inhaled are 
separated in tlie kings: A part of the 
oxygen is converted in the blood into 
carbonic acid: and then thrown back 
again with the breath into the room. 

Q. fVby are sailors occashnally killed when 
sent to examine the well of a ship ? 

A. liecause it contains carbonic acid, 
probably given off I’rora some part of tlie 
cargo, in consequence of its fermentation. 
This gas remains in the lowest hollows 
of the hull, in consequence of its great 
weight. 

Cargoes of lice and coffee eometimee ret damp from leakage, and 
then ferincui unit throw tiff va'tt qiiunnties of carbonic acid. Manth 
I, 1817, four men were killed in toe trading Gryb Hairood;« n 
us voyage fiom Culeutta, in coniequence nf being lient to examine 
the well Gontuinlng carbonic acid, given off from some damp rice. 

Q. Mention the historical circumstances^ so 
well known in connection with the Black 
Hols'* of Calcutta, 

A. In tlie reign of George II., tlie 
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Raja (op Prince) of Bengal marched sud¬ 
denly to Calcutta, to drive the English 
h*om the country; as the attack vras 
unexpected, the English were obliged 
to submit, and 146 persons were taken 
prisoners. 

The Bur ima, at Dowlat; a Toiinff man of violent paeshnui, wha 
had but JuBt euccoeded to the thiunc. A.l). 1760. 

Q. What hecame of these prisoners f 

A. They were driven into a place 
about 18 feet square, and 15 or 16 feer 
in height, witli only two small gratea 
windows. 123 died in one night; and 
•of the 23 who survived) the larger por¬ 
tion died of puti’id fevers after they were 
liberated. 

Q. Why were 123 persons bitffooated in 
a few hours^ from confinement in this close hot 
*PBISON-A0/^ / 

A. Because the oxygen of the air was 
soon consumed by so many lungs, and its 
place dhpplied by carbonic acid, exlialed 
wiyii the hot breath. 

Q. did the eaptivet in the Black 

Holx die BLEsriwo? 

A. 1st—Because the absence of oxy- 

aa3 
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quickly affects the vital functioils, 
depresses the nervous energies, and 
produces great lassitude : and 

2ndly —Carbonic acid (being a narcotic 
poison) produces diowsiness in those who 
inhale it, before it kills them. 

The floor of the Grotto del Can#, in Italy (i.c. ChTem of Doga) ia 
alwaya laden vith carbonic acid. It is a common practice nrith the 
guides who shew it, to drive cIngM in, nnd cause them to suffer a 
temporary death. A man may safedy enter the cavern, bocauBe hia 
mouth reachoH fur above the noxious gas, which, being nearly twice 
aa heavy as air, settles on the bottom of the cave. 

The Lake Avemn, which Virgil suppoged to be the entrance to the 
Infernal regions, gives out m> much of this gas, that birds, flying over 
tt| are soifocalcd. Luke Averno meuUH, the lake dculntctive to birds, 

Q. Wh^ are the juggles of Java and Uin^ 
dosian so fatal to life f 

A. Because vast quantities of carbonic 
add are thrown off by decaying vefjclables 
in these jungles; and (as the wind cannot 
penetrate the tliick brushwood, to blow 
the pernicious gas away) it seltles thero 
and destroYs animal life. 

a* 

The Valley of Death, in Java, is covered with the skeletons of 
b'rds, bcants*, and human beings, whif U have been sufj^^cated by the 
eerbonio acid gas w hicb alraunds in the fatal valley. 

Q. Why do persont in a crowded CHqpcH 
fed DB0W8T? 

A. 1st—^Because a large portion of 

the oxygen of tlie air, which alone can 
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sustain healthy action, has been consn* 
med by the lungs of the congregation * 
and 

2ndly—The air of the church is im¬ 
pregnated Avitli carbonic acid gas, whict 
Jbeing a strong narcotic) produces drow¬ 
siness in those who inhale it. 

Q. TVhy do pertont, who are much in the 
OfEN IIB, enjoy the beet health T 

A. Because the air they inhale is 
•much more pure. 

Q. Why ie cocktbt aib more pure, than 
the air in cu'iEa P 

A. 1st—Because there are fewer 
inhabitants to vitiate the air: 

2ndly—There are more trees to restore 
the pure character of the vitiated air: and 
•Srdly—The free circulation of air 
prevents tlie accumulation of vitiated 
products. 

Fnr the wim^reaimn, nmninit Btreams arc pure and wholeeoiiie» 
%rhiU> ttagnont wratcrH are the cuntrary. 

^oes the scanttwess of a country 
population render the countbt aim more pwre t 

A. Because the fewer the inhabitants, 
tlie carbonic acid will be thrown into 
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the atmosphere; and thus country people 
inhale pure air, instead of air impregna¬ 
ted mth carbonic acid gas. 

Q. Why do trees and flowers help to make 
eomtry air wnoLESuMi: ? 

A. 1st—Because they absorb the car- 
bonic acid generated by the lungs of 
animals, putrid substances, and other 
noxious exhalations; and 

Sndly—Trees and flowers restore to 
the air the oxygen, contained in the 
carbonic acid, which they absorb. 

Q. Why is the air of cities less wholesome 
than couNTiiv air ? 

A. 1st—Because there are more 
inhabitants to vitiate the air: 

Sindly—^The sewers, drains, bins, and 
filth of a city, very greatly vitiate the air: 

3rdly—The streets and alleys prevent 
a free circulation; and 

4thly—^There are fewer trees to absorb 
the excess of carbonic acid gas, and 
restore oxygen. < 

Q. Why are persons, who live in close rooms 
mud erowded cities, generally bioelt ? 

A. Bei^se the air they breathe is 
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not pure^ but is bulb defective in oxygen, 
and also impregnated with carbonic add 

Q. Where does the carbonic acid of cion 
rooms and cities com e from ? 

A. From the of the inhabi¬ 

tants, the sewers, drains, and other like 
plact^s, in which organic substances are 
* undergoing decompoHition. 

Q. What BECOMES of the carhonie acid of 
crowded cities P 

A. Some of it is absorbed by vegaia^ 
hies ; and tkie rest is blown away by the 
irind^ and dillused through the whole 
volume of the air. 

Q. Does not this constant diffusion of car* 
tonic acid affect the rcurrr of the WHOLE air? 

A. No: because it is wafted by the 
wind from place to place, and absorbed 
in its passage by the veyetahle world. 

Q. What is CHOKE DAMP P 

A. Carbonic acid gas accumulated at 
the jwdtom of wells and pits: which ren¬ 
ders them noxious, and often fatal to life. 

Q." Wh^ is not this carhonie acid taken VP 
hu the air and diffused, as it is in cities f 



274 


CARBOKIC ACtD. 


A. BecQrUse it cannot nse' fi’otti. the 
rceU or pit, in consequence of bein^ 
heavier than air; and no wind can get 
to it, to help its diffusion. 

74A atoms of carbonic acid weigh as much as 100 lbs. of atmos¬ 
pheric air. 

Q, Why are persons sometimes killed^ by 
leaning over beeb vats? 

A. Because vats (where beer has been* 
made) contain large quantities of car¬ 
bonic acid gas, produced by the “ vinous 
fermentation ” of the beer; and when a 
man incautiously leans over a he.e,r vat, 
and inhales the carbonic acid, he is 
immediately killed thereby. 

Q. Why are persons often kili.ei>, who enter 
BEER VATS 1o clean them ? • 

A. Because carbonic acid (being hea¬ 
vier than atmospheric air) often rests uj)on 
the bottom of a vat: when, therefore, a 
person enters it, and stoops to clean the 
bottom, he inhales the pernicious gas, 
which kills him. 

Q, Why are persons sometimes killed by haring 

« OBAROOAL FIRE in their bed rootns f 

A. Because the carbon of burning 
charcoal unites ‘ with the oxygen of airi 
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and funOB carbonic di^ gas; which is s 
narcotic poison. 

Q. ^ If carhonie acid settlet at the bottow if 
a room, how can it injure a person iiiiNO upon a 
UKD, raised eonsiderablp above the floor t 

A. All ^asesdifluse themscUes through 
each other, as a drop of ink would diffuse 
Jtself through a cup of water. If, there¬ 
fore, a person slept for 6 or 8 hours in 
a room contuiuing carbonic acid, quite 
enough of tlie gas will be disused through¬ 
out the room to produce death. 

The heat of the fire nseivtM the pioncHH of di/fhNion. 

Q. JVhat are the chief sources of uabbohio 

AOIl> ? 

A. 1 st—The breath of animals: 

2udly—The decomposition of vegeta¬ 
ble and animal matter: and 
* Srdly—Lime-stone, chalk, and all cal¬ 
careous stones, in which it exists in a 
solid form. 

Q. Mvm which of these sources ts carhonie 
aeidmost likelpto accumulate toanoxiousextent I 

a! From the fermentation and putre¬ 
faction of decaying vegetable and animal 
matters 
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Q. How ean this aeeumulation earhonU 
acid be pbktekteb? 

A. By throwing fresh-slaked lime into 
places, where such fermentation anH 
putrefaction are going on. 

Q. How will raEBH'SLAKKD LiUB preoeni 
the aeeumulation of earbonie acid ? 

A. By absorbing it; and producing a 
combination called “ carbuntue of lime." 

MThen lime 1« alnked, ell Ita carbonic acid is driven off by the 
bent; therefore, it 1 m free to combine with more. 

Q. Doeo not heavy rain prevent the aceimu- 
lotion of earbonie acid, as well as quick-lime f 
A. Yes; an abundant supply of water 
will prevent the accumulation of carbonic 
acid, by dissolving it. 

N.B.- Hed heat (as a pan of rrd-hot or a piece of red-kn 

Iron) will olio soim diapcrMe the carbonic acid gaa occumuUued in n 
pit or wolL 

Q. IFhai effect It as carbonic acid on the 
WA-TKA, in which it is dissolved}^ 

' A. It renders it slightly add to the 
taste. 

Q. Can the c a pa ottt of water for dissolving 

carbonic acid be increased ? 

A. Yes. Carbonic acid rauy be/orerd 
into water by pressure to a considerable 
extent 



EFFBRVESOENOB. 


277 


Q. Htm much carbonic acid ga$ i$ forced into 

ARR4TED WATERS ? 

A. About five times their own volume. 

Q. Which of the aerated waters is the mast com* 
won f 

A. That called soda water, though it 
very rarely contains any soda. 

• Q* Of what then is it made 9 

A. Chalk or lime and sulphuric acid 
added to water. 

Q. What effect does this mixture produce f 

A. The lime and anid combine into 
“ sulphate of lime,” and give off carbonic 
acid us a gas. 

Q, What effect has this tjns on the water f 

A. It makes it sparkle, and gives it a 
pungent acid fiavour. 

• Q. When the cork is drawn why does the water 
effervesce f 

A. Because much of the imprisoned 
gas flies %ut, and in so doing pushes into 
bubbles the water which obstructs its 
passage. 

Q. What causes the mist or fine shower when 
the cork is suffered toffy out suddenly / 
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A. It is partly due to water driTen out 
of the bottle by the escaping gas, and 
partly to the sudden expansion of the 
imprisoned air. 

Q. How does the sudden expansion of the tm> 
prisoned air contribute to this effect ? 

A. When air expands, its temperature 
declines, and can no longer hold sus¬ 
pended the same quantity of vapour it 
did before. 

Q« What becomes of it ^ 

A. It is given off, just as rain is, when 
the atmosphere is saturated and its tem¬ 
perature falls. 

Q. What produces the carbonic acid gas of oiN- 
GBB BEER, BOTTLED PORTER, and SPARKLING WINES? 

A. The vinous fermentation which 
goes on after they are bottled and corked 
'down. 

Q. Whg is there less froth in draught than in 

BOTTLED ALE ? 

A. Because some of its carbonic acid 
gas escapes every time the ale is drawn. 

Q. Why does tJie effervescence of porter last 
longer than tluU of water and wine ^ 
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A. Because porter being more sticky 
end thick, the bubbles of its froth do nut 
break so soon. 

Q. Why does fresh spbino water sparkle 
ithea poured from one vessel to nnoilier? 

A. Because fresh spring and pnmp 
water contain carbonic acid: and the pre> 
sence of this gas makes the water sparkU, 

Much of the froth anti biibhlinf; of ale, boor, water, Ao., when 
they are “poured high,** is due to cuiiiuion air ii»]>nfK>ned bj the 
action of dropping a utcr. 

Q. What is the fermentation of beer and 

WINE ? 

A. The escape of carbonic acid, pro¬ 
duced by the change of swjar into alcohol. 
IT Q. WViflf M al'cohol? 

A. The spirit of beer and wine oh 
Viined by fermentation. 

Q. Of what ELEMENTS t> ALCOHOL COftrjHiSal ^ 

* A. Of carbon, oxygen, and hydrogen. 

Of Aloohoi,, 4 part! are carbon; 2 oaygen; and 9 hydrogen. 

Q. What art the eleuknth i;f grape sugab? 

A. Cdrbon, oxygen, and hy^gen, all 
^nal pro{>ortions. 

Q. What OBAMOBB date buoab undergo by ntK* 

UEVTATION? , 

A. It is first decomposed; and then 
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its elements re-uniie in diflereAt propor> 
tions; producing alcohol, carbonic acid, 
and water. 


Of At*OAR» nne portion in alcohol; and another carbonic add : an 


may be acen by the follow inir tiiblc 

Carbom 

Oaffifow 


Evef y atom of anhydroun nugar contains 

li 

12 

f wo atomn of alcohol contain 

8 

4 

.2 

^our atomr of carbunio acid rfintain 

4 

8 

(1 


iJ" 

12 

12 

N.B.—** Anhydrourt fdgar** is augar dnea a; 



Q. IloiP does suoAB form al'couol hi^ 
fermentation T 

A. Two-thirds of its carbon and one- 
third of its oxvgen re-nnite with the 
hydrogen, and generate al'rohol. 

Q. How does suoab form carbonic acid by 
fermentation / 

A. Tlie remaining om-third of its 
carbon and two-thirds of its oxygefh 
re-unite, and generate carbonic acid 

Q. What BECOMES of the aVcohol which i 
thus generated by fermentation ? 

A. It mixes with the water^ and fyrtzi 
the into,ncating part of beer and wint 

Q. ^^hat is the most common reason for hee^^ 
wine, and other fermented liquors turning eewr f 
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\K. Atr gets to them, and its oxygen 
acidifies the alcohol, turning it into 


passes at onoe into vinefrar, tvhcn It la fenncntcd in the 

4|N!n air. 

Q. Wlitf is BAnL»:r m.alti^d ? 

A. Because (jerniinalion is produced 
,by the artificial heat; and in germina¬ 
tion, the starch of tlie grain is cuuverled 
into sugar. 

Q. How is harJrif maited ? 

A. It is 'moistened with water^ and 
heaped up; by wliicli means, groat heat is 
produced, wliicli makes iha^harlcxj sprout. 

See **Kp()niancoit»> coinhui>tion/'/r. 57. 

Q. WTi^ is not the barleg suffered io OBOW 
as well as sriiouT ? 

A. Hecauso plants in the germ con¬ 
tain more sugar than in any other stale; 
as soon as the germ puts forth shui/ts, 
the sugar of. the plant is consumed to 
support the slioot. 

Q. How is barley pbetented from snoo^ 
iire,1£n the process of maltino P 

A. It is put into a kiln, as soon as it 
•grouts; and tlie heat of the kiln checks 
or destroys the young slioo^ 
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Q. WhUUrxjMt 

A. The foam of beer (or of some 
similar liquor) produced by fermmtatvm. 

Q. Why it TEA8T used in BBEiniro P 

A. Because it consists of a substance 
called glu'ten, undergoing putrefaction 
in which state it possesses the peculiei 
property of exciting fermentation. 

If the gluten were not in a putrefying state, it could not prodnoe 
fermentation. 

Q. What is ylu'ten T 

A. A tough elastic substance, com¬ 
posed of carbon, oxygen, hydrogen, and 
nitrogen. 

It is the presence of nitrogen which gives yeast the power to 
esoite fermentation. 

Q. Doet UiiLT contain gluten t 

A. Yes. The infusion of malt, called 
“ sweet-wort,” contains an abundance of 
glu'ten; and the yeast (which converts 
its sugar into alcohol) converts this gluten 
into ydast. 

Q. Why it TEAST needful, »» order to make 
the inftswn of malt into leeb? 

A. Because the presence of a putre¬ 
fying body containing nitrogen is essen¬ 
tial in order to convert sugar into alcohol. 
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Tl^at tmol htu yeatt upon tie tweet- 

wortf 

A. It causes the sugar of the wore 
to be converted into al'cohol and carbonic 
acid; and its olu'ten into yeast. 

Q. What change it produced in gluten by 
rOTBEVAOTlON 7 

. A. Its elements are loosened from 
their former conditions of combination, 
and re-arranged (with the addition of 
oxygen from the air) into a new series. 

Q. What it the difference between riEBiiKir- 

TATIOK and PUTBEFACTION 7 

A. Febmentation is- a change 
effected in the elements of a body com* 
posed of carbon, oxygen, and hydrogen, 
without nitrogen. Putbefaction is a 
change effected in tlie elements of a 
body composed of carbon, oxygen, hy¬ 
drogen, and nitrogen. 

Q. "W^at KEw COMFOTTNDS OTO produced by 
the change called fermentation ? 

A, Alcohol and carbonic acid.—The 
alcohol is still further changed (unless 
the process be ^checkedb into ace'tic acid 
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Q. What new compounde are pivdueed bg 
the change called pvtubvaotios ? 

A. The carbon, oxygen, hydrogen, 
and nitrogen, of tlie original substance 
(being separated by decomposition) re¬ 
unite in the following manner. 1. Carbon ' 
and oxygon unite to form carbonic acid. 
2. Oxygen and hydrogen unite to form 
water. 3. Ilydi’ogen and nitrogen unite 
to form ammonia. 

Hartshorn is a solution of ammonia in water. 

N.B.—Wlien boilitn rnntnininfr fiiilpluir and phoaphoroua putrefy, 
the and /tfmyihoi ns unilo wuti and fuiiu mi- 

phUretted and phimphureilvd hydruyen 

Q. What BECOME of these several products 
Iff putrefaction f 

A. They are all elastic bodies, and 
esca'pe into the air. 

N.B. —Water in the condition otvapow, la both claatic and fraaeona 

Q. What is the cause of the OFFKNSIVH 
SMELL which issues from putrefying bodies ? 

A. The evolution of ammonia, or of 
sulphuretted and phosphuretted hydrogen 
gases; all of which have pungent and 
offensive odours. 

Q. Why do haded saoB Diaoowva • 

•ILVBB SPOON i „ 
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*A. HecansM tliey contain a small 
portion of sulphur, which unites tvitk the 
silver, and tarnishes it as soon as it is 
moistened with saliva. 

Both the white and eolk contnm sulphur—the latter more ahoii- 
dantly. The tarnish is a nulpharrt of silver, and may be ea^y 
removed by rubbing with hartshorn or table salt. 

Q What eauseB the offensive smell of stalk 
> hard boiled egos ? 

A. The hydrogen of the egg com¬ 
bining with its sulphur and phosphorus, 
fi)rm sulphuretted and phosphuretted hy¬ 
drogen; both of which gases have an 
offensive odour. 

Of an pfrif parts are carbon, 16 nitrogen, 7 hydrogen, and the 
remaining 22 are oxygen, phosphorus and sulphur 

Q. Why is it not needful to put tbast into 
0R\.vst juice, in order to produee fermentation f 

A. Because grape juice contains a 
s^ufficient quantity of a nitrogenized 
substance like yeast, to produce fermen¬ 
tation without it. 

Nitrogenized, l.e. containing nitrogen. 

Q. ffHiy do not OHapes ferment^ while the^ 
hang on the vine ? 

A. Because tlio vaater of the juice 
evaporates through the skin, and allows 
the grapes to shrivel and dir up, after 
thev are ripe. 
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PfTinffltiitloii otnnot ocear nnleiu the raver be klieiiAlTeil In e 
rafficient quantity of water. 

Q. Tl^iat it the ritOTH or scuu of fermented 

liquoref 

A. Putrefying glutinous substances 
(resembling yeast), which rise to the 
surface from their lightness. 

Q. Why it beer flat, if the cask he left 
open too longT 

A. Because too much of the carbonic 
acid gas, (produced by fermentation) is 
suffered to escape. 

Q. yf7/y are herr and •porter wade stale bv 
mng exposed to the air ? 

A. Because too much of the carbonic 
acid gas, (produced by feimentaliouj is 
suffered to escape. 

Q. Why does beer turn flat, if the T*ST 
rxe be Iqft out of the tub ? 

A. Because the carbonic acid gas 

escapes tlirough the vent hole. 

Q. Why will NOT beer ran out qf a tuh, tdl 
the TINT PEU M taken out ? c 

A. Because the upward pressure of 
the external air (admitted through* the 
tap) holds tlie liquor back,—^not being 
counterbalanced by any pressure of air 
on the surffiq* tl>a luiuid 
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The if^iMn*ihpreamire of air may be lUuatrated by the follovlnii 
itmplu e:<perlment'Fill a winr ffloM with water: cover the top 
of the fflaws with a piece of writing paiier; turn the glaaa upaidh 
dow^ aiui the water will not run out. The paper La used merely 
to give Uie air a medium aufllcieutly denae to act againat. 

Q. Wliy does the beer run fbeklt, imme¬ 
diately the TENT PG<( is taken out f 

A. Because air rustics immediately 
through the vent hole at the top of the tub, 
, tu counterbalauuc tlic air admitted by 
the tap; iu consequence of which the 
liquid escapes by its own weight. 

Q. Why does liquor flow reluctantly out of 
a BorxLE held upside down/ 

A. Because the upward pressure of 
the air, interferes with its free escape 
from the narrow mouth of the bottle. 

Q. TVhp should a hoiile he held obliquely^ 
tn order to he emptied of its liquor f 

A. Because the liquor will then, run 
out by the under portion of the neck, and 
allow the air to flow in by the upper part 
to counterbalance the upward pressure. 

Q. Why does wine {poured from a bottle 
qitiokxt) spirt abotUp without going into the 
decanter/ 

A. Because it fills the top of the 
decanter (like a cork), and .eaves no room 
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for die air inside to escape; the decanter, 
therefore, (being JtiU of air) refuses tin 
admit the wine. 

Q. Why doe* the effertescevcb tf ^oda 
tater and ginger-heer wry toon go off T 

A. Because the carbonic acid, (which 
produced the effervescence) very rapidly 
escapes into the air. 

^ Why i* boiled teater flat and insipid / 

A. Because the whole of the carbonic 
acid is expelled by boiling, and escapes 
into the air. 

Q. Why doe* tkast make bread lioht P 

A. Because it produces a species of 
fermentation on the starch and glu'ten 
of flour, as it does in the sugar of malt, 

Q. How dot* FEBHENTATioN make the 

dough BisE ? 

A, During fermentation, carbonic 
acid gas is evolved; but the sticky tex* 
tijre of the dough will not allow it to 
escape; so it forces up little bladders al^ 
through the dough. 

Q. Why it DOiroH placed before a fire T 

A. 1 St —Because the heat of the fire 

'increases fermentation: and 
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' Sndly-^It expands the gas confined in 
the little bladders; in consequence of 
which, the bubbles are erdargea, and the 
tfough becomes lighter and more porous. 

Q. Why is bread ueatt the dough he 
removed from the fire? 

A. Hecause the dough gets cold, and 
the air in the bladders condenses: In 
consequence of which, the paste falls,— 
and the bread becomes close and heavy. 

Q. Why is wheaien bread more NxrTBITlOTTS 
than that made from any other grain ? 

A. Because wlieat contains more 
gluten than other grains, on which its 
nutritive quality depends. 

Good wheat flour containa about 2H per cent, of glntco. 

Q. What cames the heat of fire f 

A. The heated carbon of fuel com- 
hines with oxygen from the aer, and 
produces carbonic acid gas, by whioli^ 

chemical action heat is evolved. 

Q. ff^hat causes the heat of animal bodies? 

A. The carbon of the blood combines 
witfi oxygen from the air inhaled, and 
produces carbonic acid gas: which evolves 
neat in a way similar to^burning fuel. 
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Q. Wlunte duet the heat of a dcmohill 
aritef 

A. The straw, &c., of the dunghillf 
undergoes fermentation from decay, and 
produces carbonic acid gats; from which 
heat is evolved hy a species of com¬ 
bustion, as in the two former cases. 

Q. Jlow doen the formation of cabbonic 
ACID (m all these eases) prodore heat ? 

A. Carbonic acid has less power of 
holding latent heat, than carbon and oxy¬ 
gen have: when, therefore, these ele¬ 
ments are changed into carbonic acid, 
latent heat is given off, and made sensible. 

Q, Why do persons throw lime into him and 
setverSf to pbevent their ojfensive smell in summer 
titne / 

A. Because they contain various 
gases, which readily combine with limej 

and neutralize their offensive odours. 

Q. , Why .thimld wateb (med for washing) be 
exposed to the air ? , 

. A. Because it is made softer by ex¬ 
posure to the air. 

Mn«t Mprinfr water holds lime in solution as a Nearhonaf#, in eon* 
tfrqavnop of the presence of abundant carbonic acid. Carbonic acid 
escapes by eaposare to air—and the lime Is, oonsfquently, deposited 
s« a earbwte. The bicarbonate of limt oontains twice M mnob 
acid aa the oarbonata. 
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' Q. Why it hard water made sotTEB by 
expoMure to air/ 

A. 1st—Because the mineral salU 
(which cause its hardness) subside; and 

2ndly—Because the carbonic acid of 
the water makes its escape into tlie air. 

Q. How iethe carbonic acid of waterfrodueedf 

A. By the presence of what is called 
the bicarbonate of lime, which is ire* 
quently held in solution by hard water. 

Koarbooste of lime is a mlt, compowd of lime and carbonie add.^ 

Q. Why it HARD WATER more agreeable to 
DRINK, than »oft water t 

A. Chiedy because it contains car* 
bonic acid. 

Q. Why is teaser, FRESH from thepuiMp,more 

SFABKLtNO, than after it has been drawn some timet 

' A. Because water fresh from the 
pump contains carbonic acid, which soon 
escapes into the air, and leaves the water • 
Hat ancT stale. 

Q. Why it 4}TriCK*i.iME farmed by tubjecting 

ehdlk and limettone to entente heat in a kiin t 

A. Because the carbonic acid (which 
rendered it mild) in dpven off by tin* 
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heat of the kiln: and the lime becomei 
quick or caustic. 

Chalk and Ume^one are noi hat paUnutd hy tLe heat a* 

tfiekiln. ^ 

Q. M MOBTAB? 

A. Lime mixed with sand and watei. 

Q. What it the Jifferetuse between oincK* 
film and bi.acebi>*'XiI1ui P 

A. Slacked-lime is quick-lime to 
which water has been added. 

When qnlok-Hine ia slacked, by the addition of water, CTeat heat 
Is given out: the laittni Aeot of the duid water being made aenaible 
whim it becomes solid by onl ting with the lime. 

Q. Why ioe% moetab become haed, after 
a few days? 

A. Because the lime re-inilnbes from 
die air the carbonic acid which had been 
expelled by fire; and the louse powder 
again becomes as hard as tlie original 
limestone. 

Q. Explain in what way TA.0}siK.ni8€Ms9ini 

A. When the carbonic acid is expel- 
ted, the hard lime-stone is converted into 
a loose powder, which (being mixed with 
sand and water) becomes a soft and stioky 
olaster; but, as soon as it is placed 
between bricks it re-irnbibes carbonic acid, 
and hardens ir U\ limestone again. 
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CHAPTER XX. 


CABBT7BETTED HYDROGEN GAS 


• Q. What it CHOKE-DAVf P 

A. Carbonic acid gas accumulated at 
the bottom of wells and pits. It is called 
CHOKE damp, because it chokes (or sufib* 
cates) every animal that attempts to 
inhale it. (See p. 266.) 

It suffocates without getting Into the bj olodng the outer 

erifieo spaamodically. 

Q.* What is marsh-gas or riB£-DAMP ? 

• A. Carburetted htjdrorjen gas accumu* 
lated on marshes, in stagnant waters. 
iOid coal pits; it is frequently cal>d 
“ inflammable air.” 

Q. What is CARBURETTED HTDROGEK GA8 ? 

A. Carbon chemically combined with 
hydfogm. 

Q. How mag carburetted htdbooeit gas 
be PROCURED 01^ marshes T 

A. By stirring the mud at the bottom 

0 A 8 
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of any stagnant pool, and collecting tiie 
gas (as it escapes upwards) in an iuver 
ted glass vessel. 

Q. What it coal, oabP 

A. Carburetled hydrogen, extracted 
from coals by the heat of fire. 

Q. Why is carhuretted hydrogen gas called 
FIRE-DAMP, or inflammable air f 

A. Because it very readily explodes, 
when a light is introduced to it. 

Provided atmospheric air be present. 

Q. Why it carhuretted hydrogen gat fro- 
quently called hahsh oas P 

A. Because it is generated in 
meadows and marshes from putrefying 
vegetable substances. 

See ignis fhtnus, S9S. 

Q. What gas is evolved by the wick qf yi 
burning oahjuls P 

A. Carhuretted, hydrogen gas: The 
carbon and hydrogen of the tallow comhine 
into a gas from the heat of the flame; 
and this gas is called carhuretted hydrogen. 

Q. Why doet the air in eoahminet Jra- 
fuently sxplodiP 

A. Because the carhuretted hydrogen 
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gns (generated in those mines by Ihe 
coals) having mixed with common air, 
explodes, when a light is incautiously 
introduced. 

Q. How can miners skb m con/•pits, ij thjry 
fnay never introduce a lkjht ? 

A. Sir Humphrey Davy invented a 
' lantern for the use of miners, called 
“the Safety Lampwhich may be used 
without danger. 

Q. Who teas Sir Thimphrsy Davyt 

A. A very celebrated chemist, born 
in Cornwall, 1778 : he died in 1829. 

Q. Whai sort of Ihintt is tlw safety lamp ? 

Ar A kind of lantern, covered with a 
fine wire gauze, instead of glass or horn. 

Q. How does this fine wise gauze prevent 
BKPLOSION in a coal mine f 

A. By killing the flames inside the 
lamp, and thus preventing their trans>>. 
Mission*to the inflammable gas of the 
mine. 

N.S.'.—The Intentloee of tho mro to*** i** tewtr thu 

mo to a square inch. 

Q. Why will not flams pass turovoh very 
fine wire oauzb ? 

A. Because the wirfi-gauze is a very 
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rapid condactor of heat; and ^hen the 
flaming gas burning in the lamp reache« 
it, so much heat is drawn off that the 
flame is extinguished; and, consequently, 
it cannot ignite the explosive gas of the 
mine. 

Sir Humphrey DftTy says: **When two ▼esiiela filled with a 
frnseouH explosive mixture nro conni'cted viith a narrow tube, If the 
eontents of one vos-scl are fired, the fiuine will not communicate to 
tlie other vemtel; fur the flamo beiiiff l•xtinKui^hcd byooolinv, iu 
inuumliMuon is rendered impoMuble.*' 

Q. Does the ijas oj a coal-pit get tbbouob 
the wire-gauze into the lantern ? 

A. Yes: and the inflammable gas 
ignites, and burns inside the lamp: but 
no danger aiisea, so long as the wire- 
gauze docs not become very much heated. 

Q. How can the miner tell when the moment 
of DANGER has arrived f 

A. By observing when the wire^ 
gauze becomes red-hot; danger is then 
present: for should the heat rise higher 
the flame would pass and protluce ax 
explosion, because the wire would be no 
longer able to cool it. 

N.B.—When the carbnretted hydrofrni gaa from a 

nlner'a eandlr, the miner aomctinie« iierishos in the hhi$t of th» 
Jtnme; and nomeumea auffen tuffotaliaH from the oarbonie oeid 
Uma produced. • 
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' CHAPTER XXL 

FHOSPHTTRETTBD 
HYDROGEN GAS. 

Q, From what do the very offensive KP 
FLU VIA of DEAD BODIES in church-yards arise/ 

A. From a gas called phospiiuket- 
TED HYDROGEN: which is phosplumu 
combined with htjdrofien gas. 

The escape of ammonia and sulpiiurcttcd hydrogen oontribum 
much to this offcnsiFc <Mlour. 

Q. M ruoaPHouDB? 

A. A pale amber-coloured substance, 
resembling wax in appearance. The 
word is derived from two Greek words, 
which mean “ to produce or bring light.” 

i<b 

* Q. How is pnospHORUs obtained T 

A. 13y heating bones to a whitu 
heat: by which means, the aniinur 
matter and charcoal arc consumed, and 
a sybstance called “ phosphate of lime,’ ■ 
is left behind. 

Q. What is the phosphate of lime ? 

A> The principal constituent of bones. 
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It is a compound of phosphorus, oxygen, 
and lime. 

PhiNipboniB and oiyirm In eomblnation oonatitote pboq^horie tdiL 

Q. Qf what U the ignitahle part of LUCIFE B 

HATCHES made ? 

A. Of phosphorus; and above 250 
thousand lbs. are used every year in 
London alone, merely for the manufac¬ 
ture of lucifer matches. 

Q. Why do lucifer matehet to readily iynite T 

A. Because phosphorus (with which 
they are tipped) inilames with such a 
slight degree of heat, that even gentle 
pressure or friction will raise its temper¬ 
ature enough to kindle it into Ham'e. 

Q. What it the catue of the tonts FATUVS. 
Jack o'Lantern, or Will o'the IVitp ? 

A. This luminous appearance (which 
haunts meadows, bogs, and marshes) 
arises from the gas 0 / putrefying animal 
and vegetable substances ; especially from 
decaying fish. 

The Welsh <*Oorpee Candlei** ere the eeme thlnire. 

Q. Why are theee luminoue phantome to 
teUam teen t 
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A. Because phosphoric hydrogen is 
BO very volatile, that it generally escapes 
into the air in a thinly diffused state. 

If phospboras be boiled with milk of lime, end the beak of the 
retort placed under water, bubbles of phosphuretted hydrogen sriU 
riiie tuccessively through the water, and (on reachli^ the eurfoce) 
burst into flume. It is the singular property of this gag to ignite 
siKintant'Oiisly in air when it has been produced by the action of lime 
or potassu on water; w hen the gits is procured lUrcctly from hydrated 
pi^orphorue, it does not igiutc 8|KintancouHly, bccauee it ii more pure. 

• —— 

Q. Why doeit an iynis JatuuSy or Will oUhe 
Wisfy FLY Jrom us when we buk to heet it f 

A. Because vie produce a cuirent of 
air in front of ourselves, (when we run 
towards the ignis fatuus) which drives 
the light gas forwards. 

Q. Why does an ignis fatuus run AFTEB M, 
whm uSs Ti.EE from it in a fright ? 

A. Because we produce a current of 
uir in the w'ay we run, which attracts the 
light gas in the same course; drawing it 
after us, as we run away from it. 

Q. Is not a kind of Jack o'Lantern soma- 
times prodtecd hg insects f 

A. Yes ; swarms of luminous insects 
passing over a meadow, sometimes pro¬ 
duce au appearance similar to the ignis 
fatuus. 
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Q. noi auHty OHOBT Horien have anim 

from tome ignitjuttuu Imrking tAout ehurehjfmrdet 
A. Perhaps all the ghost stories 
(worthy of any credit at all) have arisen 
from the ignited gas of churchyards— 
lurking about the tombs; to whic.b fear 
has added its own creations. 


CHAPTER XXII. 
WIND. 

Q. What it mndf 
A. Wind is air in motion. 

Q. What FUTB the air in motion, to at to 
produce iriNU ? 

A. dlie principal causes are varia¬ 
tions of heat and cold; produced by die 
succession of day and night, and oi 

summer and mnlcr. 

\ 

Q. JVhat fjfcct hajs heat upon ih% air ? 

A. Heat rarefies the air, and causes 
it to expand. 

Itj}. How do you E^O'W that krat cauises the 
air to ElPA>ur 
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*A. If a bladder half fuU of ait (tied 
tight round the neck) be laid before a 
(Ere, the air will expand by the heat, and 
fill the bladder. 

Q. IVhat effed it produced upon air hp 
BA.BKVACTION ? 

A. It is made litjhier, and ascends 
. \hrough colder strata; as a cork (put at 
the bottom of a basin of water) rises to 
the surface. 

Q. Prove that rarefied air ABOEKua. 

A. When a boy sets fire to the cotton 
or sponge of his balloon, the flame heals 
the air; which becomes so light, that it 
ascends, and carries the balloon with it. 

Q. What effect is produced upon Aiit hy cold ? 

A. It is condensed, or stiueezed into 
a smaller compass; in consequence of 
which, it becomes heavier, and descends 
towards the ground. 

Q. Prove that air it eondented hg ooho. 

A. Uay a bladder halt' full of air before 
a fi{e, till it has become fully injlated; if 
it be now removed from the fire, the 
bladder will eollapse again, because the 
air condenses’ into its former bulk. 
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Q. What u meant fy the bladder* “ OOlUr- 

SIHO ?" 

A. The skin becoming wrinkled, 
shrivelled, and Jlahhy; because there is 
not sufficient air inside to fill it. 

Q. Sow do you enow that condensed at> 

will DESCEND? 

A. Because a fire balloon falls to the 
earth, so soon as the spirit in the cotton 
is burnt out, and the air of the balloon 
has become cold again. 

Q. Dom the sun heat the air, as it does the 
bauthP 

A. No: the air is not heated by the 
rays of the sun; because air (like water) 
is a very bad conductor. 

Q. S>w ie xia unated ? 

A. By convection, thus:—The 
heats the earth, and the eaith heats the 
air resting upon it; this hot air rises, and 
is succeeded by colder air, which is heated 
in a similar way; till the whole volume 
is warmed by these “ convective currents." 

Q. What ie meant by " convective 0VB> 
■entb” if hot air/ 

A. Streams of air, heated by th« 
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earth, which rise upwards and carry heat 
with them. {See p, 252.) 

Q. J» the air in a nooM in perpetual motion, 
It the air AnKOA.D it T 

A. Yes; there are always two currents 
of air in any room we occupy: one of 
^ hot air Sowing out of the room, and 
another of cold air flowing into the room. 

Q. How do you enow, that there are theta 
TWO eurrentt of air in every occupied room ? 

A. If I hold a lighted caudle near 
the top of tlie door, the flame will be 
blowTi outwards (towards the hall) ; but if 
I hold the candle at the bottom of the 
floor,* the flmne will be blown inwards 
(into the room.) 

S.B.—Thti if not the caac when a Jlrn 1* in the room. When • 
fire is Sighted, an inward current in drawn through all the crevices. 

Q. Why would the flame he blown outwards 
(towards the hall), if a candle he held at the top 
^ the door I 

A. Because the air of the room, being 
heated, &c., ascends; and (floating about 
the* upper part of the room) escapes 
through the crevice at the lop of the door, 
producing a current of air from the room 
into the haU „ . • 



CLIMATE. 


?04 

I 

Q. Why would the flame be blown inwards 
{into the Boon), if’a candle be held at the botxoh 
^ the door ? 

A. Because the colU air from without 
is rushing inwards, throiigh the crevice 
ut the bottom of the door, to drive the 
light warm nir out at tlie top. 

Q. JIoio does warm air make its kscapk 
from a room? 

A. Tlio warm air is pressed out by 
the cold air coming in below ; and escapes 
by means of the crevices at the top oi 
the room. 

Q. Why are not all plnres^ wh ich lie under the 
same parallel of latitude, of the same temperature ? 

A. Because \urious disturbing cir¬ 
cumstances tend to vary the mean tem¬ 
perature. 

Q. Wh^ disturbing circumstances affect td>r 
temperature of particular situations T 

A. 1st—^The clovation and form v« 

the land; 

Sadly—^Tlie proximity of the sea: 

Srdly—Mountains, swamps, and i«> 

rests: 

4thly—^'fhe nature of the soil: and 
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’ 6thly—^The prevalence of cold or warm 
winds. 

Q. ^eet i* produced on temperatnrr 

hy the wnjiguration <(f i>akds ? 

A. islands and peninsulas are warroei 
than continents; bays and inland seas 
also tend to raise tlie mean temperature. 

Q. What effect ha* the sea on temperature f 

A. In warm climates it tends to 
diminish the heat; in cold climates to 
mitigate the cold. 

Q. What ejffeet have uountaiss on temper- 
aturef 

A. Chains of mountains which ward 
off cold winds, raise temperature; bui 
mountains which ward off south and west 
winds, lower it. 

. 0- What ejfeci has SOIL on temperature t 

A. A sandy soil which is dry, is 
warmer than a marshy soil which is wet,* 
and sul^ect to great evaporation. 

For effects of forests on temperature, see p. 1A7. 

Does all wind maintain the same velocity f 

A. The velocity of wind varies from 
100 miles an' hour in the tornado, to the 
scarcely perceptible mptiun of a gentle 
hreezt. 
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Q. How does the rotation of the earth upof 
its axis ajftct the motion of the air T 

A. In two ways. 1 st—As tlie earth 
moves round its axis, the air is left 
somewhat behind; and, therefore, seems 
to a body carried with the surface of the 
revolving earth, to be going in the op¬ 
posite direction : and 

2ndly—As the earth revolves, different 
portions of its surface are continually 
passing under the vertical rays of the sun. 

Q. When are the rayt of the tun eatled 
“tbbticaIi batbP” 

A. When the sun is in a direct line 
above any place, his rays are said to be 

vertical” to that place. 

Q. llluetrate the wanner in which the earth't 
tutfaee pastee under the vertical tun, 

A. Suppose some part of the brass 
meridian of a globe to represent the 
vertical sun; as you turn the globe 
round, different parts of its surface will 
pass linder that part of the brass rim 

in constant succession. 

Q. Why it it roon-dat to the plate over 
tehiei the bus it visriOAi. P 
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A. Because the sun is half-way 
between rising and setting to tliat place. 

Q. Show how tkit rotation of the earth 
affects the AlB. 

A. If we suppose some part of the 
brass meridian to be the vertical sun, the 
whole column of air bcnmt/i will be heated 
by the noon-day rays; that part which 
the sun has left, will become gradually 
colder and colder; and that part to which 
the sun is approaching, will grow con¬ 
stantly warmer and warmer. 

Q. Then there are tuuse eondUione of air 
about l/iis spot? 

A. Yes: the air over the place, which 
)ias passed the meridian, is cooling ; the 
"nir under the vertical sun, is the hottest ; 
tiiid the air, which is over the place cibovt 
to pass under the meridian, is increasing' 
7n heat. 

See ftg. on p. S09. The column A (which the Ran hee paMert^ 
fooUng: B is under the vertical sun; and C is increa$ing in hmtt 

Q. Kow doee thie tabutz m the heat qf 
AXB produce wuri) t 

A. The air always seeks to preserve 
a condition of equilibrium ; , 80 , cold air 
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rashes into the place occupied by neigh¬ 
bouring warm air, and causes it to form 
an upward current. 

Q. W7ty doe9 not the wind always blow 
OVE way, foHomng the direction of the SUK ? 

A. Because the direction of the wind 
is subject to perpetual interruptions from • 
hills and valleys, deserts and seas, &c. 

Q. JToin can htt.t.s and houktains i.i.TKB 
the eourse of the winds ? 

A. Suppose a wind (l)lowing from tlie 
north) comes to a mountain; as it cannot 
pass throvyh tt, it must cither rush hack 
again, or Jly off at one side, (as a rAarhle, 
whesn it strikes against a wall.) 

Q. Do MOUNTAINS affect the wind in any 
OTUEB teoy ? 

A. Yes; many mountains are capped 
Mth snow, and the warm air is condensed. 
when it comes in contact with them: as 
soon as the temperature of the air is 
, changed, the direction of its currents are 
altered also. 


Bae ^fure cn nest pngn* 
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SapiHirtc A B C lo bo three eolumne of air, A» tho oolmnn of «u 
which in co<$ting dmon: D, tlic column to whloh the »un ie oertUu^ : 
and C, the column which i» to be heated next. In this oase« the ooll 
air of A will rush towards B: because the air of B is hotter than 
that of A. But suppo<<c now C to bo a snow-capped mountain; as 
It comes under B, it preserves the air round it at its low tempera¬ 
ture stilLf and therefore checas for a time the ascent of the air In 
that direction. 

Q. How can the ocean aJT^ct the direetion 
of the WIND? 

A. When the ocean rolls beneath the 
vertiMl sun, it is not made so hot as the 
land is; in consequence of which, the 
general direction of the wind is from 
tracts of ocean towards tracts of land. 

Q. Why U not the'If hxm of the tea modem, 
HOT by the vertical mn, as the surface of the LA.ND? 

A. ftt-—Because the evaporation of 

the^sea is greater than that of land: and 

Sadly—^The constant motion of water 
prevents the' increase of temperature at 
the surface. 



810 


wind 


Q. Why doet the £TAPOBation ofthe sea pre¬ 
vent its surf ace from being heated hv the verticalsun/ 

A. Because its heat is absorbed in 
the generation of vapour, and caiiied of}' 
into the air. 

Q. Why does the wotiok of the sea prevent 
its surface from being heated by the vertical sun / 

A. Because eaeli portion rolls away, • 
as soon as it becomes lieated, and is 
nicceeded by another; and this constant 
lotion prevents tlie surface of the sea 
from being more heated than the water 
below the surface. 

Q. How do cioros ajfect the wins ? 

A. As passing clouds screen the 
direct heat of the sun from the eartli, 
ifiey diminish the rarefaction of the air 
also : and this is another cause why 
neither the strength nor direction of the 
wind is uniform. 

Q, J)o winds etxb blow beodlapit ? 

A. Yes; in those parts of the world, 
which present a large surface of water, 
as in the Atlantic and Pacific Oceans. 

Q. What are the regular winds, which blow 
over the Atlantic and l^ACiric Oceans, called f 
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•A. Tfiey are called “ trade winds.” 

They are called **tra(ie'* or ** tread winde,*' beeaoee tbejuii 
formly porsoo one tread or track. 

Q. What terviee are these winds to merchants f 

A. They ai'e very convenient to mer- 
chants, who have to cross the ocean, 
inasmuch as they always blow uniformly 
in one direction. 

Q. In what sibection do the trade winds 
blowT 

A. That in the northern hemisphere 
blows from the north-east: that in the 

southern hemisphere, from the south-east. 

Q. Why do not these polar or trade winds 
blow from the full nobth and south, directly 
towards the torrid zone t 

A.* Because the poles, from which 
they flow, move with less velocity than the 
surface of the earth over which they pass 

in their progress towards the equator. 

Q. Koto does this difference of velocity affect 
the direction of the wind it 

A. In the same wayashedges,houses, 
or trees, (to a person in a carriage) seem 
to he running in an opposite direction. 

As the drenmferenee of the earth at the eqnaUw In mticA Uw§§t 
than the circumference of the earth at the polea; therefore, erery 

of the earth'a eguntoriat rarface rnnet more mttch fatter^ thaar 
Ite coer w Do ndin g one at the puiea. 
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Q. irky io cummtt of air JMo from 4kt 
votn to the xqvatobP 

A. Because the tur about the equator 
'being rarefied by the heat of the sun} 
instantly ascends, and thus gives way to 
the cold air from the poles. 

Q. I» there an upper ae well at a lower 
OUBREITT M the atmotphere T 

A. Yes; the upper current of rare¬ 
fied air is from tlie equator to the poles; 
being there condensed, it returns again 
to the equator, forming the lower current 

Q. WluU effeett are produced by the double 
eurrent cf air f 

A. 1st—^The warming and cooling of 
the strata of air: 

2 ndly—The deposition of rain: and 

3rdly—^I’he formation and appearance 
of clouds. 

Q. How it the i.iit effected by the^.oppotiny 
curreuttt 

A. As cold air returns from the phles 
to the equator, and hot air travels from 
the equator to the poles, earrents 
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afe affected as they come into contact 
with each other. 

Q. Sow woM theto two appooite eurrmU 
tfj air eatue depotUion of RAIS' P 

A. The hot current from the equator 
being mixed with the cold current from 
the poles, are condensed, and compelled 
to part with some of their moisture in 
rain. 

Q. How aro CLOiros affeetei bj) tke oqmao- 
rial and polar currento of airt 

A. As the currents displace eacti 
other by any distm'hiiig cause, vapour is 
added to or taken from the clouds, and 
produce a total change in the face of 
the sky.” 

Q. Why do the cloude vary ahnoat ineee- 
9tntly even in the calmeat day ? 

A. In a great measure from some, 
slight disturbance in the separate course 
of the Equatorial and polar currents, 
whereby the upper current descends, and 
the lower one rises into the other. 

Q. Do trade^winde blow from the north^caef 
jnd soulh^eaet all the VJSAii BOUND ? 



CALM. 


314 

< 

f 

A. Yes, in the open sea; that is, in the 
Atlantic and Pacific Oceans, for. about 
80 degrees each side of the equator. 

Q. What becomes of the northeasterly and 
southeasterly trade mnds^ token they approach 
the equator f 

A, They are lost in a region of calms^ 
in which vessels aie often detained for a 
considerable time. 

Q. I» thia region of catfMfixtn in it* position f 

A. No; it shifts its place, according 
to the sun’s distance, and position in 
regard to the equator : being sometimes 
entirely to the north of the equator, and 
occasionally reaching as far as 2 degrees 
south of it. 

Q. Do /Ac TRADE WINDS blowutiiformlyft’om 
north-east and south-east in the Indian Ocean ? 

A. No; nor yet in those parts of 
the Atlantic and Pacific which verge on 
the continents. 

Q. Soto do the WINDS blow in tte Iko:an 
OceanP 

A. From April to October a unAh' 
jest wind prevails; but how: October to 
April, a north-east 
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* Q. What are the$e periodical eurrente 
air (which affect the neighbourhood of the Arabian^ 
Indian, and Ohineee Seai) called? 

A. They nxe called monsoons. 

The word moiwoon Ib of Arabic rleriyation; mausim, (• Mt time 
or eoason.) 

Q. Jffow far do the limite of the 1COK900N8 

extend f 

A. From the African shore to the 
longitude of New Guinea; and northward 
as far as the parallel of latitude, which 
crosses the Loochoo Isles. 

The Loochoo lalee are about north Intltadf*. and 80" east 
loDKitude. 

Q. Whg do not the winds in the 
Ocean blow south-west from April to October, 
Uke the trade winds ? 

A*. Because the air of Arabia, Persia, 
India, and Cliina n so rarefied by the 
enormous heat of their summer sun, 
Uiat the colder air from the south rushes 
towards these countries across the eguato%, 
produejpg a south-west wind. 

Q. To what distance does this bouth-wibt 
teifd prevail { 

A. From 3 degrees south of the 
equator, to 'the shores of the Arabian. 
Indian, and Chinese Seas. 

‘ BBS 
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Q. VHty doen the wind {in the Indian 
Ockan) blow north-east from October to April t 

A. Because the southern part of the 
torrid zone is most heated when the sun 
is south of the eejuator: and the colder 
air from the north rushes towards the 
southern tropic, producing a NouTH-EASt 
wnd for six months of the year. 

Q. Are the monsoons as powerful as the 
trade winds ? 

A. They are far more so, and very 
often amount to violent gales. 

Q. Why are monsoons more useful to the 
manners than the fixed trade winds ? 

A. Because mainners are al)lo to'avail 
themselves of these periodic changes, to 
go in one direction during one half of the 
year, and to return in the opposite direc¬ 
tion during the other half. 

Q. IJoio is the change of the moftsoons 
marked f 

A. By an interval of alternating 
calms and storms. 

Q. lELave the winds in Europe any general 
directions throuahout the year f 
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*A. We generally find that easterly 
winds prevail daring the spring of the 
year; and westerly winds in the summer 
and autumn. 

3-We8t winds are more frequent tn Jnlj and Aumut. NrEaat 
Hindu in January, March, Apri., May, and Jime; but leatt frequent 
in July, iicpteniber, and December. 

Q. When are the winds in EoBOPB gene- 
rally the iiioaEST? 

A. The winds in December and Jan> 
nary are gcneriilly the highest. Those 
in March and November tlie next; and 
those in August and September are the 
least boisterous. 

Q. Why are the winde of Europe gene, 
rally hiobbst in Dcc£.mb£U and J.iNCAitT V 

A.* Because the sun is furthest south 
in those months; and (os the heat in 
these northern regions rapidly decreases) 
Che contrast between our temperature 
and that of the torrid zone is greater, 
in December and January, than in any 
other two months throughout the vear. 

^ Why doee this contuabt of heat increase 

the viOLEHCB of the wind ‘f 

A. Because the air always seeks to 
preserve a state of equilibrium; therefore, 
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ihe greater the contrast, the more violehl 
will be the rush of air to equalize the 
two volumes. 

Q. Why are the winde in Europe generally 
mold PLACID, darintf the ^Air Septehbeu 
and August ? - 

A. Because August and September are 
our warmest months, wlion we approach 
nearest to the heat of tlie torrid zone; 
therefore, the air (to and from the equa< 
tor), moves with less velocity in out 
northern hemisphere in those two 
months than in any other. 

Q. Shew the goodness and wisdom of Gk>D 
III this constant temency of air to equilibrium. 

A. If the torrid zone were not tem¬ 
pered by cold air from the polar regions 
It would become so hot, that no humai 
being could endure it. If (on the other 
hand) the polar regions were neverwarmed 
by hot air from the torrid zone, thev 
would soon become insufferably cold. 

Q. what OTHER way does the mingJing 
tf the polar and equatorial atmosphere act 
■SHEJnCIALLT ? 

A In the equatorial regions, the 
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great almiidauce of vegetable life is pro¬ 
ductive of a very large amount of oxygen: 
In the colder regions, artificial fires and 
dense masses of animal life^ produce 
large quantities of carbonic acid: The 
mingling of the polar and equatorial 
atmosphere assists in supplying each of 
these regions with the very gas, in which 
it would be otlienvise defective. 

Q. Hou) does the mingling of the folar 
*nd KQTJATOKIAL atmosphere serve to supplg each 
legion with the gas it most requires f 

A. The plants of the equatorial 
regions require carbonic add : —'I'he 
animals of the colder regions require 
oxygen: —The currents of air from the 
poles carry carbonic acid to the equato¬ 
rial plants ; and the currents of air from 
the equator cany oxygen to the animals 
which abound nearer the poles. 

Q. Whg are east winds in England gene- 
rally cold ? 

-A. Because they pass over the cold 
swampy plains of the North of Europe; 
and have ne great breadth of ocean to 
flow over afterwards to warn them. 
Wore they reach our sbbres. 
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Q. Why are bast wiiidb in Etigtand geHe- 
rMff dry? 

A. Because they come over va$t 
continents and very little ocean; in con¬ 
sequence of which, they have absorbed 
very little water. 

Q. How does this account for the drying 
power of the east winds? 

A. Being dry when they reach our 
island, they readily imbibe moisture from 
the air and clouds; and, tlierefore, bring 
dry weather. 

Q. Why are nobth winds t» England 
generally cold? 

A. Because they come from the volar 
regions, over mountains of snow, and 
seas of ice. 

Q. Why are north winds m England 
generally keen and drying I * 

A. Because they come from regions 
colder than our own; and, bein" wanned 
by the heat of our island, absorb 
moisture wherever they find it. , 

Q. Why are BOOTH windb generally warm 
in England T 

A Because they come over the 
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hdt sandy deserts of Africa, which make 
them hot. 

Q. Why do SOUTH VINOS often briny ut 

BAIN? 

A. Because they are much heated by 
the hot sands of Africa; and imbibe 
ter very plentifully, as they pass over the 
Mediterranean 8ca and Ih'ilish Channel 

Q. How does this account for the UAiNr 
character of south winds f 

A. As soon as they reach our cold 
climate they are condensed, and can no 
longer hold all their vapour in suspen* 
sion; in consequence of which, some of 
it is deposited as rain. 

Q. Why ore west vinos <n Eityland 
yeneraUy bainv/ 

A. Because they come over the tlan- 
tic Ocean, and are laden with vapour; if, 
therefore, they meet with the least chill, 
some of^the vapour is deposited as rain. 

Q. Why ie a fine cIiBab DAT eometimee 
OTl(BCABT in a few minutes/ 

A. Because some sudden change of 
temperature has condensed the vapoui* of 
the air into clouds 
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Q. Why are clovdi eomeiimee BiSBiPiiriB 
eery euddenly f 

A. Because some dry wind (blowing 
iver the clouds) imbibes their moisture, 
and carries it off in visible vapour. 

Q. fnydosouTn-wtBTmndfdrtMffMBAnr? 

A. Because they come from the torrid 
zone, and get laden with vapour, in their 
transit across tlie ocean. But, when 
they reach our northern island, (being 
condensed by cold) some of the vapour 
is precipitated in rain. 

Q. Why do nobth>£a.st windt kabbi>t hriny 

BBIH f 

A. Because they come from a cli> 
mate colder than our own, and their 
capacity for imbibing vapour is increased, 
when they reach our island; in conse¬ 
quence of which, north-east winds dry 
the air, dispel the clouds, and promote 
evaporation. 

Q. Why doet wi9s sometimeo briny baim 
and tomotimet itsst weather t 

A. If the wind be colder than, the 
douds, it will condense their vapour into 
rain : But if the wind be warmer than the 
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tflot$dt, it will dissolve thorn, and canse 

them to disappear. 

Q. Why are Mabch mnde sbt ? 

A. Because they generally blow from 
the east or north-east; and, Uierefore, 
sweep over the continent of Europe, and 
cross the cold waters of the German 
Ocean. 

Q. What it the use of Mi sou wiyk T 

A. They dry the soil, which is satu¬ 
rated with the Hoods of February,— 
break up the heavy clods,—and fit the 
land for the seed committed to it. 

Q. Why it it eaid, that “ Mabcb ooheb is 
H ie a itos 

A. * Because it comes in with blustering 
east winds, so essential to dry the soil, 
lest it rot the seeds committed to it. 

* Q. Whydoet^MtaonaoovtlikeabXiaf** 

A. Because the water (evaporated by 
the high winds) falls again in showers to' 
fertilize *the eai'th; and these constant 
shQW'ers break the violence of the winds. 

Q. Why it it said. Hut “ A hutheltfPlSjLUX 

DUST it worm a J^Mt rantom /” 

A. Because it indicates that there has 
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been a continuance of dry weather: and 
unless March be dry, the seed will rot iu 
the wet soil. 

Q. Why u it said, ** A dbt cold Maboii 
never bkos bbkad P*’ 

A. Because the dry cold winds of 
March prepare the soil for seed ; which 
germinate, and produce fruit in the 
autumn. 

Q. It is said, that “ A wet Mabch maket 
a SAD autumn^ Explain the reason of thin. 

A. If March is wet, so much seed roU 
in the ground, that the autumn cropf 
are spoiled. 

Q. It is said, that March flowers mako 
VO summer bowers.’* Explain the reason <f this, 

A. If the spring be very mild, vegeta¬ 
tion gets too forward, and is pinched by 
succeeding night frosts, so that the sum- 
mer produces neither fruits nor flowers. 

Q. It is said, A late sfrino makes a 
FRUITFUL TEAR.” Explain the reason of this, 

A. If the vegetation of spring be 
backward, frosty nights will do no har/a; 
because the fhiits and flowers will not put 
forth their tender shoots, till the nights 
have become tog, warm to injure them. 
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• Q. if it taid, that “ Apbii SBOwnt 

' taring Mat nowsaa f" 

A. Because April showers supply the 
principal nourishment on which seeds 
depend for their development. 

Before seeds can germinate, thrM tUings are essential :-»Dai1i* 
nfNis, Heat, and Moisture. 

Q. Doet nixs-wafer pnKtess any Jhrtilissing 
properties, besides that of mere hoistvbb? 

A. Yes; rain-water contains an 
abundance of carbonic acid, and a small 
quantity of ammo'aiia ; to which much of 
its fertilizing power is attributed. 

Ammonia is a compound of nitrogen and hydrogen. Common 
hartshorn is only ammonia and water. 

Q. Why has Qod mcide NiWKBKU a very 
RAlNl^ month ? 

A, Because rain hastens the ^uirt- 
faction of the fallen leaves: and this 
makes the earth fertile. 

Q. Why is there MoiiE rain from Septem¬ 
ber to Maboh, than from March to September /' 

A. Because the temperature of the 
air is constantly decreasing; on ^hich 
account, its capacity for holding vapour 
is on the decrease also; and its vapour 
precipita^i^d rain. 
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Q. WTiff it there libs ram Jrein March, to 
September, than from September to March f ■ ■ 

A. Because the temperature of the 
air is constantly increasing; on which 
account, its capacity for holding vapour 
is on the increase, and very little is 

precipitated as rain. 

Q. Whp it the rising sun in tummer aecom- 
^anied with a breeze ? 

A. liecause the heat of the rising 
gun stops the radiation of lieat from the 
earrii, and warms its surface. 

Q. How does this warmth produce a BBEEZE P 

A, The air (resting on the earths 
surface) being warmed by contact, ascends; 
and colder air rushing in to restore the 
balance, produces the morning breeze. 

Q. Why is there often an EYENlXO BREEZE 
dwring the summer months f 

A. liecause tlie earth radiates heat 
at swuset, and the air is rapidly cooled 
down by contact: this comlensation 
causes a motion in the air, called tlie 
evening breeze. 

Q. Wh^ are tropical islakus suigeet to a 
sea^hreeze everp morning (i.e. a bre^e blowing from 
iks soa to the land) 



LAill} AMb SEA BREEZB9. 327 

. 

*A. Because solar rays are unable to 
heat the surface of the $ca, as they do that 
of the earth; therefore, the air resting on 
the sea is less heated, than the air resting 
on the earth; and the colder sea air 
blows inland to restore equilibi'inm. 

Q. Why is a land breeze generally less healthy 
than a sea breeze it 

A. Because it is frequently laden 
with exhalations from ^putrefying animal 
and vegetable substances. 

Q. Whg is a sea breeze fresh and UBAI/THT P 

A. Because it ])!isscs over the fresh 
sea, and is not laden with noxious 
exhalations. 

It in partionlurl^ h^althy^ thc^refore, to walk on the Ma-beaeh 
before ten o'clock in the uiornini?; hut lest to aJCer sun^tet, 

, Q. Why is there generally a fresh breeze 
fiwn the ska (in English watering places^) during 
the summer and autumn moukinus ? 

A. Because land is more heated by 
the sun, tlian the sea is; in consequence 
of vhich, the cooler sea air glides inland, 
restoring equilibrium by pressing up the 
Ught hotter air. 

Q. Why does'a sea breeze feel cool? 

* • rsS 
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' A. Becaase the sun cannot make 
the surface of the sea so hot as the Umd ; 
therefore, the air which blows from tlie 
sea is cooler than the air of the land. 

Q. Why are tropical islands nuhject to a 
land breeze every ktenino {i,e. a breeze blowiny 
from the land towards the sea) ? 

A. Because the surface of tlie land 
cools down faster ('after sun-set), than 
the surface of the sea: in consequence 
of which, the air of the cold lands is con¬ 
densed, and Hows into the wanner regions 

of the sea—causing a land breeze. 

Q. Why is the land breeze cool? 

A. r>ecaiiso tlie surtace of the*, land 
is cooled at sun-set more quickly than 
the surface of the sea; therefore, the air 
from the land feels cool. 

I 

Q. Why is the temperature of islands more 
IQVABLS than that of continents f 

A. Because the waler around the 
island mitigates the extreme heat of 
rammer, and gives out heat to dimiiKsli 
the extreme cold of winter. 

Q. l8LAin>8 are WABSf En in winter tksm con* 
hsiCHtCu Explain tj^ reason of this. 
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* A. Unless the sea be frozen (whifeh 
is rarely the case) it is vrarmer than the 
frozen land; and tlie warmth of the sea 
air helps to mitigate the intense cold of 
the land air. 

Q. Explain the catue of sea waves. 

A. The wind, pressing unequally on 
the surface of the sea, depresses one part 
more than another; every depression 
causes a corrcspuiuling elevation, and 
these undulations are called waves. 

It must be remembered that waves have no other than a rerftAt/ 
l.e. up and down. Any huliHiance, as ii buoy, tloatinK on a 
wiirc, in merely rlevated and deprcHBcd altcnuilcly; it doea not 
otberwiae chiin^ its place. 

If imvea are stationary^ and only mono 
vp and dowUy why do they seem to advance towards 
the shore ? 

A. This is an ocular deception. 
When a corkscrew is tuiTied round, the 
thread appears to move forward; and 
the apparent onward motion of the waves 
of the sea is a similar delusion. 

A wave is a form, and not a thing; the form advanceti tat not 
Uie of the waves. 

Q. What is the cause of “ bhea-KEKS 

A. The interference of rocks or rising 
banks in the sea with ^the regular form 

F «:i 
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of the wave, by which the ** phase” of 
the curve is broken. 

**Tlie phoM of the eurre'* !■ the ontUne or ere of the were. 

Q. W^at causes the sprat of waves f 

' A. The wind driving the surface of 
the water from the top of the wave, and 
scattering the small particles in all 

directions. 

Q. What M a TlDX P 

A. A wave of Uie whole ocean, which 
is elevated to a certain height, and then 
sinks after the manner of a common 
wave. The interval between the two 
positions forms a tide. 

There are two tidra in a lunar dnj, 1. e. 34 hours, 49 minnlea, 

Q. What is the catjsk of tides ? 

A. The principal cause is the aiirac- 
tion of the moon ; which raises the waters 
of the ocean, as tliey come under her 
influence by the motion of the earth on 
its axis. ^ 

Q. Why do toe yeneralty feel ooiiOXB ovt- 
ef-doort than in-door» f 

A. Because the ur is always changittg; 
and before one portion has become heated 
by our body, another colder portion takes 
its place, and abtorbs more heat. 
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*Q. Wkj/ it a ROOM (even without afire) 
generally warmer than the OPEN AIR ’ 

A. Because the air in a room is no. 
subject to much change, and soon becomes 
of the same temperature as our skin, 
after which it no lonjjer feels cold. 

Q, How fast does wind travel t 

A. A gentle breeze goes at about 
the rate of 5 miles an hour. A high 
wind from 20 to 60. A hurricane from 

80 to 100 miles an honr. 

Q. Haw w the telocitt of winde aeeer- 
tainedf 

A. By obser\'ing the velocity of the 
clouds; and by an instrument contrived 
for tfle purpose, called an Anemometer. 

Pranomiee An*«-moin'-e-tcr. Prom two Orvok words oMisot 

(wind) and 0 mpm (a measure). Thin term Is applied more fTe- 
qaent(y to an Instrameat which measures (hc/vree of wind. 

Q. How it the telocitt qf the clouds 
ascertained f 

A. fly observing the speed of their, 
shadow along the ground: which is 
fosnd (in a high wind) to vary from 20 
to 60 miles an hour. 

Q. Whff is there always a strong drauobt 
through the ut-bole of a door T 
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'A. Because the air in the room ^e 
occupy is warmer than the air in the hall; 
therefore, the air from the hall rushes 
through the key-hole into the room, and 
causes a draught. 

Q. Why it there alwayt a ttrong biiauoht 
WDiia the door, and through the crevice on each 
tide? 

A. Because cold air inishes from the 
hall, to dinve the wanner air up the 
chimney. 

Q. ^'hy it there alwayt a sraitqut through 
the ■WINDOW erevicet t 

A. Because the external air (being 
colder than the air of the room vve occupy) 
rushes througli the window crevices to 
drive the warm aii* up tlic chimney. 

Q. If you open the lower tash of a windoig, 
there it more driVUOut than if you open the upvrr 
tath. Explain the reaton thit. 

A. If the lower sash be open, cold 
external air will rush freely into the room, 
and cause a great draught inwards ; bat 
if the upper sash be open, the heated air 
of the room will rush out; and (of course^ 
there ivill be less draught inwards. 

t O 
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Coid iftir always flows to the Mipot ocenpicd by warm air, and ^la- 
laces it, because it is heavier. Both arc drawn down to the earth, 
y its attraction, but the heavier cold air with the more force, it 
therefore occupies the lower position, and pushes the warm air 
upwards. 


t 


Q. Sy which meant it a BOOM hotter TEBTI* 
liATED —hj opening the upper or lower tath / 

A. A I’oom is better ventilaled by 
opening tlie upper sash; because the hot 
vitiated air (which always ascends towards 
the ceiling) can escape more easily. 


Q. Bg which meant m o not BOOK more 
auickly cooleu —By opening the upper or the 
lower tath f 

A. A hot room is cooled more quickly 
by opening the lower sash; because cold 
air ftan enter more freely at the lower 
part of the room tlian at the upper. 

Q. Why does wind bbt damp lives ? 

• A. Because dry wind (like a dry 
sponge) imbibes the particles of vapour, 
from the surface of linen, as fast as they 
are fortAed. 


.Q. TThy it the sallebt of all public placet 
HOTTXB than the lowxb parts of the building T 

A. Because the heated air ascends; 

and all the cold air ^which can enter 
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through the doors and windows), till it 
has become heated, remains on the floor 
of the room. 


CHAPTER XXIII. 


BAROMETEB. 


Q. What if a BAnoHETSB P 

A. A wealhor-gliiss, or instrument to 
measure the vurialions iu the weight of 
the air. 

Baboxictkb iH A compound of two Orcok words, Bopof (wdgli*.) 

And titrpw (a mpABure). It it ctillod a wcnthpr-ftluiMi, b c ciu** 
•tuuigeA of weather are indicated by it a varytnir conditiona. 

Q What if a ra k it mumetkr ? 

A. An instrument to show how hot 
or cold anything is. 

Thkamouatra is A compound of two Greek words, CVfutuc 
(boat), and lutpw (a meusure). 

Q. What it the orFFERSiroi between 
EBXaUOMETEB anJo BAhOMETEUp ' 

A. In a THERMOMETER the mercun 
is sealed up from the air ; and rises or 
falls, as the varying temperature of the 
air e.vpamls or cuntructs it: but 
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* In a BAROMETER the colnmn of mir- 
cuiy is left exposed (or open) to the air, 
at its lower exlremifij ; and rises or falls, 
as the valuing weight of the air presses 
more or less upon it. 

Q. If the mercury of the thermometer he 
BEA.LED UP fi'om the air, how can the Jieat AFFECT 

it r 

A, The liofit of tlie air passes through 
the glass tube into the mercury, causing 
tlie metal to expand and rise in the tube* 

Q. Why is the tube of a barometer left OPEy ? 

A. That tlie uir may jwess vpon tlie 
exposed surface of the niercui7: As this 
pressure varies, the mercury rises or falls 
in the tube. 

The top of the tube muRt tic a ** ranmtn ;** othenrfse the pretmure 
a. the cxtornul air the lower purt of the culuiim would Dot 

atibet the mercury no li cM-Iy. 

Q. JFbr wfiat rttACTiCAii pubfobes it the 
barometer used { ' * 

A. —^To determine the height of 

mountains: and 

• ^idly—^Te indicate changes of the 
weather. 

The barometer was Infeoted by Torieelli, a pupil of OalUeo, IMS. 

Q. How can a baeometeb determine the 
nsiaUT of a mountain i 
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\k. As the weight of air decreases 
the higher we ascend, the mercury of a 
barometer will gradually faU and indi¬ 
cate the height of our ascent. 

Q. Soet the density or weight qf air deereatt 

in any regular proportion 7 

A. Yes ; the density of air decreases 
upwards in a regular geometrical series. 

Thus at an elevation of 34 ntiles, the density of the air is only halj 
what it is on the earth’s surfaec: at 7 miles, only onvfourth ; at 
104 , one-eighih; at 14 miles, tme^sixteefith. Though the atmoa» 
phere prolmbly extends 4A or 50 miles above the level of the sen, 
jet at an elevation o2 20 miles, it has but little weight. 

Q. What causes the weight of air ? 

A. The pressure of superincumbent 
strata. Thus in a pile of books, the 
lower volumes sustain the weight of 
those piled over them. 

Q. Uow can a barometer which measures the 
WEIGHT of air^ he of service as a W£A.TH£By/a<«/ 

A. When air is filled with vapour, it 
is lighter than usual; and the column of 
mercury stands low. When ah is dry, 
and free from vapour, it is heavier than 
usual; and the mercury stands high: 
Thus the barometer (by shewing the 
variations in tlie weight of the air) 
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indicates when it is moist, and likely^ 
rain or not 

Q. Does the wkioiit of the air tabt Hucn ? 

A. Yes; the atmosphere in England 
varies as much as one-lenth 'part more or 
less. 

Q> Of what USE is the babometeb to sailors t 

A. It wai'us them to prepare theii 
ships, before squalls come on. 

Q. TIow can a baboibeteb warn bailobs to 
prepare their SHii’S 't 

A. As it indicates when wind, rain, 
and storm are at hand, the sailor can 
make his ship trim before they come 
upon* him. 

Q. Are there anp BOEEB, which can be de¬ 
pended on T 

A. Yes; there are ten special ndes 
to direct us how to know the changes of 
weather, by marking tlie mercury of a * 
barometer. 

Q. Mention the bfeciai. bulb with 
reggrd to the barometer. 

A. The b^ometer is highest of aU 
during a long frost; and it generally rises 
with a north-east wind- 
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'Q. Tf^ i$ the barometer btohkht «/' ell 
during a long fbost ? 

A. Because the air is exceedingly' 
dry: and diy air causes the mercury of 
a barometer to rise. 

Q. Whg does the barometer generallg BlSC 
‘ with NOBTU'BABT winds ? 

A. Because north-east winds make 
the air both cold and dry; and being 
both condensed, and without vapour, it is 
much heavier. 

Q. Mention the 2nd special bulb with 
regard to the barometer. 

A. 'J’he • barometer is lowest of all 
during a thaw, which follows a long frost; 
and it generally falls with south or west 
wind. 

Q. Whtf does the barometer fall lowest of 
all, at the bueakino (TP of a long f uosx ? 

A. Because the air (which had been 
much dried by the frost) absorbs the 
moisture of the fresh worm current of 
wind from the south or south-west; and 
becomes laden with vapour. 

Q. Why does the barometer f<dl very low seith 
•ooiH and WEST winds f 
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* A. Because south and west wiifds 
come heavily laden with vapour: and 
vaporized air is lighter than dry air. 

Q. What effect has wind on the mercwryf 

A. The barometer is when tlie 
wind blows between the east and the „ 
Nonxn. But it is low, when the wind 
blows between the south and west. 

Q. What is the Zrd special rule with 
regard to the barometer ? 

A. While the barometer stands abov® 
30, the air must be very dry, or very 
cold, or perhaps both, —aud,no rain may 
be expected. 

Q.* Why will there be so baIV, if the aib 
be very DKt ? 

A. Because dry air will absorb moist- 
^re, and not part with it in rain. 

Q. Why will there be so baut ^the aib 
be very cold P 

A. because it is so much condensed, 
that it has already parted with as much 

ineisture as it can spare. 

Q. What is the bpboial bulb wiA 
reyard to the barometer ? 

A. When the barometer stands very 

BBS 
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indeed, there vdll never be mucA 
nun; although a ^ne day will seldom 
occur at such times. 

Q. What kind of weatuks is there likely 
to be, when the barometer us unusuai^ly low P 

A. Short heavy shoiverSy with sudden 
squalls of tvind from tlie west 

Q. JVhy will there he VEiiT LITTLB BAI3I if 
the barometer is unusually low? 

A. Because the air must be very 
warTTiy or very moist, or perliaps both. 

Q. Wht/ will there he little or no rain, if 
the AiB is very wakm P 

A. Because warm air has a tendency 
to imbibe more moisture, and not to pait 
with what it lias. 

Q. Why trill there he little or no rain, if the 
air he very moist, and the barometer very low P 

A, Because rain will never fall (even 
tho’ the air be saturated) till cold air has 
been introduced to condense the vapour 
And, as soon as cold air has been intre* 
duced, the barometer will rise instantly. 

Q. Name the 5th special bulb with 
regard to the barometer, 

A. In summer-time (after a long 
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(iontinuance of fair weather) the bar^mr 
eter will fall gradmlly for 3 or 3 days 
before rain comes: But if the fall of the 
mercury is very sudden, a thunderstorm 
may be expected. 

Q. TThat i* the Qth BfZOiAi. bulb with 
regard to the barometer f 

A. When the sky is cloudless, and 
seems to promise fair weather,—if the 
barometer is low, the face of the sky will 
soon be suddenly overcast: 

Q. What i* the tth bfeoiaa bulb with 
regard to the barometer f 

A. Dark dense clouds will pass over 
without rain, when the barometer is 
high: but if the barometer be hw, it 
will often rain without any appearance of 
;:louds. 

Q. What U the %th BFBClAIi BULB wUh 
regard to the barometer f 

A. .,The higher the barometer, the' 
greater the probability of fair weather. 

1 Q. Why ie the barometer uiOH mi Stmt 
weather f 

A. Because the air in fine weather 


contains very little vapour. 


And the drier 

* 

a 5 
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the air, the higher does the mercuiy oi* 
the barometer rise. 

Q, What it the 0th srECiAi bulb teiti 
regard to the haronieter ? 

A. When the mercury is in a rising 
stAte^ fine weather is at hand: But when 
the mercury is in a sinking state, fotd 
weather is near. 

Q. Whg does the mercury bibs at the ap^ 
proach of fine weather ? 

A. Because the air is becoming 
more, dry ; and, therefore, its pressure is 
increased. 

Q. Why does the mercury BIUK at the ap~ 
preach qf koul weather? 

A. Because the air is laden Uvith 

vapour, or disturbed by wind. 

Q. Why does tapoub tn the air make the 
mercury sikk? 

A Because vaporized air is lighter 
than dry air; and its pressure on the 

barometer less. o 

Q. What ie the bbeoial bule with 
reye^ to the barometer f 

A. If (in frosty weather) it begins to 
mow, the barometer generally rises to 
80; where it remains, so long as the 
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BROW continues to fall: If, after this, t^e 
weather clears up, you may expect very 
severe cold. 

Q. How can you know, if the hxbcxtbt if 
the barometer he bibino P 

A. When the top of the column is 
convex, (i.e. higher in the middle than 
at the sides), the mercury is in a rising 
state. 

Q. How can you tell f the hbbcubt of 
the barometer be faluns? 

A. When the top of the column is 
cmcave (i. e. hollow in the middle), the 
mercury is in a falling state. 

Q. Why it the mercury comtex, when it it 

B18IKO? 

A. Because the parts of the mercury 
in contact with the tube axe delayed by 
the capillary attraction of the glass ; in 
consequence of which, the middle part 
rises fa,?ter than the sides; and the 
surface is convex. 

Why it the mercury concatb, when it 

jiFAUilBOp 

A. Because the parts of the mercury 
in contact with tlie tube are delayed by 
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^illary attraction; in consequence *ol 
which, the middle part sinks faster than 
the s^s; and the surface is concave. 

Q. What effect does a th undeb-btobu pro- 

duce on the weather f 

A. It is generally preceded by hot 
weather, and followed by cold showery 
weather. 

Q. What ^ect does a bvdden chanob of 
tomperature produce on the weather t 

A. A great and sudden change 
(either from hot to cold, or from cold to 
not) is generally followed by rain within 
S4 hours. 

Q. Why ie a eudden chanoe from hot to 
COLD followed by rain f 

A. Because cold conde*tses the air: 
dnd some of its vapour is given off in rain. 

Q. Why U a sudden cuanoe from COLD to 
HOT followed by rain f 

A. Because the air is quickly satura¬ 
ted with moisture: but when night comes 
on, and chiils the temperature, some of 
tile abundant moisture is given off in 
rain. 
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• Q. Why is the air auwHy Satcbateu tMh 
uoisTtruE, tiwen beat rapidly succeeds to cold P 

A. Because the evaporation (which 
was checked by the cold) is carried on 
very rapidly in consequence of the in¬ 
crease of temperature. 

Q. When does the barometer tabt most ? 

A. In winter time. 

Q. Why does the barometer vary MORB in 
wiiTTEB, than in summer time t 

A. Because the difference of temper¬ 
ature between the torrid and temperate 
Bones is much greater in winter than in 
summer; and produces a greater distur¬ 
bance in the state of the air. 

Q. When does the barometer yxm least ? 

A. In summer time. 

Q. Why does the barometer vary less tp 
sbMMEB, than in wikteu? 

A. Because the temperature of our 
island in summer is more nearly equal 
to that of the torrid zone, and its state 
is not so much disturbed by interchange 
of cunents. 

Q. Have heat astd cold any efeet on the 
barometer t 
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A. No, not of themselves; but as coU 
weather is generally dry, or accompanied 
with north-east winds, therefore the mer¬ 
cury rises in cold weather: And as warm 
weather is gtnerally moist, and accom¬ 
panied by south-west winds, therefore 
ihe mercury sinks in warm weather. 

Q. Why 18 the mercury of a barometer 
LOWEB in the tobbijd, than in the TBieii) zone t 

A. Because the warm air of the torrid 
zone contains much more vapour, than 
t he condensed air of the frigid zone; and 
the moister the air, the less is its pressure. 

Q. In what months ie the barometer 
BIOHEST? 

A. In May and August; then in 
June, March, September, and April. 

« Q. Inwhat'UOinuBiathebarometerio'WEaT? 

A. In November and February: 
then in October, July, December, and 
January. 

Q. What are the sbiebt months f 

A. March and June; then Maj and 
Aurast; then April and November. 

^ What are the wxttxbt months t 

A. October and February; then 
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JAly and September ; then January aM 
December. 

Q. JfTky U then lbbs wet from Mabcb to 
August, than there it from Auguet to March t 

A. Because the heat is constanUij 
increasing; and the capacity of air to 
absorb and retain moisture increases 
likewise. 

Q. Why it there uorb wet from August to 
Maboh, titan from March to Auguet f 

A. Because the heat is constanily 
decreasing: and the capacity of air to 
retain moisture decreases also; so that 
(although it often raijis) yet the air is 
always on the point of saturation. 

Q. What doet a sudden rise or fall of the 
barometer indicate/ 

A. If the rise be sudden, line weather 
^ * 

will uQt continue long. 

If the fall be sudden, foul weather' 

will not* continue long. 

Q. What Bort oj weather may we expect^ \f 
thejforometer is very fLUCTUATiNa ? 

A. If the,mercury fluctuates much, 
the weather will be very changeable and 
unsettled. 
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I'lta FALL 09 thji babombtbb. • 

In very /^^weather, tlie fall of the mercury denotes thund^^ 
otherwise, the sudden falling of the barometer denotes high 
wind. 

In froatf weathw, the fall of the barometer denotes ihatr. 

If wet wcaUier happens soon after the fall of the barometer, 
expect but little of it. 

In wet weather, if the barometer falls, expect much wet. 

In fair weather, if the barometer falls and remaim low, 
expect much wet in a few days, and probably wind,^ 

N.B. The barometer sinics lowest of all for wind and rain 
together: next to that for wind, (except it be an east or north¬ 
east wind.) 

The rise of thb barometbb. 

In winter^ the rise of the barometer presages froet. 

In frosty weather, the rise of the barometer presaps snow. 

If fair weather happens soon alter the rise of the barometer, 
expect but little of it 

In wet weather, if the mercury rises high and remaim so, 
expect continued weather in a day or tw'o. 

in wet weather, if the mercury rises suddenly yeiy high, fine 
weather w ill not last long. 

N.B. Tlie barometer rises highest of aU for northjmd east 
wind; for fdl other winds it sinks. 


The barometer UNSETTLED. 

If the motion of the mercury be unsettled^ expect unsettled 
weather. 

It it stand at “ mvch rain*' and rise to ** changeablb,’* 
expect fair weather of short conthitutnce. 

If it stand at ** faib" and fall to “ changeable/’ ex]>eci 
fofd weather. 

N.B. Its motion upwards^ indicates the approach of fine 
weather; its motion downwwdot indicates the approach of fonl 
weather 
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CHAPTER XXIV 

SXOW. HAIIi. RAIN. 


Q. What it SNOW ? 

A. The condensed vapour of the air 
frozen, and precipitated to the eartli. 

Q. What is the cacsb of snow ? 

A. When the air is nearly saturated 
with vapour, and condensed by a current 
of air, below freezing point, some of tho 
vapour is precipitated in a crystalline 
form us snow. 

A fow^cars ago, Romo flshennen fwho wintered at Nova-Zcmbla), 
after they had been shut up in a nut fur Hevcral ilayKi opened the 
window; and the cold cxtcinul airvuNhiiif? in, instantly condensed the 
air of the hut, and its vapour fell on the floor in a shower of snuwe 

Q. Whtf does snow /all in winteb time f 

A. Because the sun's rays are toe 
oblique to heat the surface of the earth ; 
and (assthe earth has but little heat to 
radiate into the air) the air is very cold. 

^ What is the cause of sleet ? 

A. When Hakes of snow (in their 
descent) pass through a bed of air above 
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freezing point, they partially melt; and 
fall to the eaith as half-melted snow, or 
sleet. 

Q. M the T7BB of BKOir P 

A. To keep the earth warm, and to 
nourish it. 

Q. Wh]f does snow keep the earth warm f 

A. Because it is a very had con. 
ductor; in consequence of which, when 
the earth is covered with snow, its tem¬ 
perature very rarely descends below 
freezing point, even when tlie air is 15 
or 20 deptrees colder. 

Q. Tellmetheioordsqf theVsKi.yiinT (es\.y^ 
16) respecting snow ; and explain what he means. 

A. The Psalmist says—“The'Lord 
giveth snow like wool;” and he means 
not only that snow is white like wool, 
but that it is also warm as wool. * 

Q. M WOOL WARM? 

A. Because air is entangled among 
the fibres of the wool: and air lis a vcjt 

bad conductor. 

Q. Whg is show warm ? 

A. Because air is entangled among 
the ciystals of the snow; and air is a 
very had eonduStor. 
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* Q. Why do«$ BNOW NOURiBB the earth f* 

A. Because it supplies moisture con¬ 
taining carbonic acid; which penetrates 
slowly into the soil, and insinuates itself 
through every clod, ridge, and furrow, 
when the snow melts. 

Q. Why it there vo avow in bummkr time f 

A. Because the heat of the earth melts 
it in its descent, and prevents it from 
reaching the surface of the earth. 

Q. Why are tome uox!nTs.iss alwatb cot- 
KBED loith SNOW ? 

A. 1st—^Because the air on a high 
mountain is more rarefied; and as rare- 
tied *air retains much heat in a latent 
state, it abstracts heat from adjacent 
bodies more rapidly than condensed air 
would; and 

Sndly—Mountain tops are not sur~‘ 
rounded by earth, to radiate heat into the 
air: aftd, therefore, tlie snow is not 
melted in its descent, but falls on the 
mountain and .lies there. 

Q. Why it BROW WHITB P 

A. Because it is formed of an infinite 

■ a 2 
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miraber of very minute cr3’stal8 arid 
prisms, which reQect all the compouent 
rays of which white light consists. 

The same onnsrer applies to salt, loaf suf^r, &o. {Set p. 419.) 

Q. What is hail ? 

A. Rain, which has passed in its 
descent through a cold bed of air, and 
has been frozen into ice. 

Q. What makes ohk bed of air colheh than 
another P 

A. The causes are not perfectly 
known; electrical action is most probably 
among them. 

Q. Why is HAIL frequently accompanied 
with TUUNLEB and riiaiiTNiNG ? , 

A. 1st—Because the congelation of 
water into hail, disturbs the electricity 
of the air: and 

2ndly—^The friction (produced by the 
fall of hail) may possibly excite it still 
more. , 

Q. Wlty doet hail fall generally in stthmsb 

wd AUTUMN P , 

A, 1 st — Because the air is more 
fiigMy electrified in summer and autumn, 
than in mnter and spring: and 
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* Sudly—^The Tapours in summer ithd 
autumn (being rarefied) ascend to more 
elevated regions, which are colder than 
those nearer the earth. 

Q. What TWO thingt are eeaential to eauee 
HAIL ? 

A. Two Strata of clouds having 
opposite electricities, and two currents of 
wind. The lower cloud containing resin* 
ous electricity, is the one precipitated in 
hail. 

Q. What it BAnr t 

A. The vapour of the clouds or air 
condensed, and precipitated to the earth. 

Q. When it the vapour of the air or eloudt 
PBECiPiTATED in hail, rain, or enow T 

A. When the air is saturated with 
vapour, and a cold current condenses it, it 
is then no longer able to hold all its vapour. 
m solution, and some of it falls as rain 

Q. Whg does baht fall in onois r 

• A. Because the vapoury particles in 
their descent attract each other; and 
l^ose which are sufficiently near, unite, 
and form into drops. 


H 
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Q. Why does not the cold of vioht 
AJjWAYB came rain f 

A. Because the air is not always 
near saturation: And unless this be the 
tase, it will be able to hold its vapour 
m solution, even after it has been con¬ 
densed by the chilly night. 

Q. Why doea a pabsino cloud often drop 

BAIN ? 

A. Because it comes in contact with 
cold air, which chills it; and its vapour 
being condensed, fulls to the earth as 
rain. 

Q. TPAy are bain-uuops eometimea much 
LABUEB, than at otubb times f 

A. Because the rain-cloud is floating 
near the earth ; when this is the case, the 
drops are large, because such a cloud is 
much more ^se, than one more elevated. 

The iixe of the rain-drop is also increased, according to tbo 
rapiditjf with which the vapours ore condensed. 

# 

Q. Doee not wiro eometimee incbeasb i?ie 
SIZE of rain^dropef 

A* Yes; by blowing two or more 
drops into one. 

Q. Why daOMVmtAi^innAXiix weather/ 
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A. let—Because they are heavy With 

abundant vapour: and 

2 ndly—^The density of the air being 
diminished, is less able to buoy the clouds 
up. 

Q. How do you Kirow, that the denbitt of 
the air is DiM:iNi8ii£ii in rainy weather? 

A. Because the mercury of a barom¬ 
eter falls. 

Q. Why is baut-wateb more EBBTiUEni&. 
than tVUX-uxUer f 

A. 1st—Because it contains more 
carbonic acid: and 

Sndly—It contains a small quantity 
of (mmonia, with which it supphes tit«* 
young plants. 

Q. Why does nxis pubift the Ain ? 

. A. 1st—Because it dissolves the nox¬ 
ious exhalations collected in the air as it 
falls. 

I Sndiy—It mixes the air of the upper 
regions with that of the lower regions. 
and 

Srdly—It washes the earth, and sets in 
motion the stagnant contents of sewers 
and ditchea * 
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Q. Wiy are uovstmikovb eountrietmor^ 
bautt, than flat onetf 

A Because the air (striking against 
the sides of the mountains) is carried up 
the inclined plane, and brought in contact 
with the cold air of the higher regions: 
in consequence of which, its vapour is 
condensed, and deposited in rain. 

Q. Whf doe* a bkonok sw]si.l, when it u 

WXTTID ? 

A. Because the water penetrates the 
pores of the sponge by capillary attraction, 
and drives the particles further from each 
other: in consequence of which, the bulk 
of the sponge is greatly increased. < 

Q. Why do TiDOLX^nn^f snap in wxt 
weather t 

A. Because the moisture of the air 
(penetrating the strings) causes them to 
swell; and (as the cords thicheri) their 
tension is increased, and the strings snap. 

Q. Why doe* vapxb pvcicxb, when it i* 
WXTTXSP ' 

A. Because the moisture is absorbed 
tmequaUy by the paper, and some parts 
are more enlarged than others« in con< 
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^quence of which, tlie paper hlisterf or 
puckers. 

Q. Why do the weather-toys (palled OAP'r> 
OBiNs) lift a cowl over the figures in wet weather, 
and remove it in dry f 

A. Because the cowl of the cap'ochin 
is attached to a piece of cat-gut in such 
a manner, that when the cat-gat is 
shortened by moisture, it pulls the cowl 
up: but in dry weather the string is 
loosened, and tlie cowl falls down by its 
own weight. 

Q. In another weather toy^ the mak eomee 
out in W£T weather, and the laJ)T in FlNii:; Why 
is this f 

A* Because the two figures are at¬ 
tached to a piece of cat-gut in such tt 
manner, that when the cat-gut is moist 
it twists the man out; but when it is 
loosened, the figures turn in tlie opposi^<e 
direction. 

Q. Why are wbx btockings diffioult to 
F^LL oir? 

A. 1st—because the moisture pene¬ 
trates the threads of the stockings, and 
causes them to shrink in size: and 
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, Qndlj-r-Because the moisture causes 
the stockings to adhere to our feet. 

Q. Which are the host baikt towne m 

ISNSIiAITD ? 

A, Keswick (in Cumberland): and 
then Kendal, (a market town in West¬ 
moreland.) 

In Keswick, about 63 inches of rain fall in a year. In Kenda., 
n; Manchester, 38 ; Liverpool, 34; Dublin and Cambridtp;, 2 j; 
Lincoln, 24; London, 21; and in i'aris only 18. 

Q. In which of the da.t doee the most 
BAIN fall T 

A. More ram falls by night, than by 
day; because the cold night condenses 
the air; and diminishes its capacity for 
holding vapour in solution. 

Q. Doee more rain fall in buumeb or in 
WINTER? 

A. There are more rainy days from 
September to March: but heavier rains 
between March and September. 

Q. Why are there more baint Dats from 
September to March, than from March to Sep- 
temherf 

A. Because the temperature of the 
air is constantly decreasing ; and as its ca¬ 
pacity for holmng vapour decreases also. 
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ft is frequently obliged to part snth 
some of its vapour in rain. 

Q. In what paut of the VOBLU doee baih 

fall MOST ABUNDANTIiT P 

A. Near the equator; and the quan¬ 
tity of rain decreases as we approach tlie 
•poles. 

There are fewer rainy dnya, altho* mure rain actually falls dorinn 
the wet aeason of the eiiuuior^thaii fulls in twelve months at any 
other port of the globe. 
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Q. Of what is WATsa composedt 

A. Of two gases, oxygen and hydro¬ 
gen. 

In 9 lbs. of wator^B are oxygen, and one is hydrogen. 

Q. Why it WATSB FLUID ? 

A. ^Because its particles are kept 
separate by latent heat: When a cer- 
-tain quantity of this latent heat is driven 
out, toater bedOmes e»dd, and is called ice. 

By Increasing its latant hear, the partieles of waur are agaSB 
aaboivided into mvMU j tooai. 
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Why u PUMP water eaJled ** baud water 

A. Because it is laden with foreign 
matters, and will not readily dissoloe 
suhstances immersed in it. 

Q. What makes PUMP-irater hard ? 

A« When it filters through the earth 
it becomes impregnated with she sulphate 
and carbonate of lime, as well as with 
many other principles derived from the 
earths and minerals with which it comes 
in contact. 

Q. What is the cause of mi?9ERAl springs f 

A. When water trickles through the 
ground, it dissolves some of the substan¬ 
ces with which it comes in contact: if 
the substances are metallic, the water 
will partake of their mineral character. 

Some water la Imbued with lime; some with salt, &c., 

4 

Q. Why is it difficult to wash our hands 
clean with hard 7vater ? 

A. Because the soda of the soap 
combines with the stdphnne acid of the 
salts of hard water,—and the oil of thfi 
soap with the lime —and fioats in flakes 
jon the top of the water. 

N.B»—Sulphate of Ume|on8iaM nf sulphuric acid and lime. 
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• Q: WTuf i» it difioult to tooth itt VJUt 
WATKB? 

A. Because it contains saline matten, 
which deprive the water of a portion of 
its solvent power. 

Q. What it the eaute of PETBtrACTioirs ? 

A. While water tlows undergrounc 
its impurities are held in solution by th« 
presence of carbonic acid; but whei 
the stream reaches the open air, its aix- 
bonic acid escapes, and these impurities 
are precipitated on various substances 
lying in the course of the stream. 

These Impurities are especially carbonate of lime and ImL 

Q. Why does a black hat turn bed at the 

•BA aiSB ? 

A. Because chloride of iron is formed 
by chemical action, between the compo¬ 
nents of iron and the chlorine existing in 
the dve and sea air; the chloride of iron 
afterwards decomposes, and forms perox¬ 
ide of iron, which causes the rusty hue. 

Q. Cf what is SOAP made f 

• A. Of kelp (or the ashes of sea-weed 
dried and burnt in a pit) mixed with oil 
01 iac. 

Tillow ifl made of irbale-oll« ao^ tad mtal. Sorr 8oi*v 

•f aad poDw^ HannfiOAr ofoUaiit^K^ ih 
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Q. VThy doei wateb cleaf dirfy LiFSir P, 

A. Because it dissolves the stains, as 

it would dissolve salt. 

Q. Whjf does foap greatly ivcbeabi ih% 
eUansing power ef water f 

A. Because many stains are of a 
greasy nature; and soap has the power 
of uniting with greasy matters, and 
rendering them soluble in water. 

Q. Why is bain wati:r soft ? 

A. Because it is not impregnated 
with earths and minerals. 

Q. Why is it more easy to WASH with soft 

wafer, than with hard f 

A. Because soft water unites freely 
with soap, and dissolves it; instead of 
decomposing it, as hard water does. 

Q. Why do wood abiieb make bard water 

SOFT ? 

A. 1st—A double decomposition 
tukes place: the carbonate of polassa 
in the ashes, and the sulphate of lime in 
the water unite, and form into sulphate 
of pbtassa and carbonate of lime. 

kindly—Wood ashes convert some of 
the soluble salts of water into insoluble, 
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tnd throw tliem down as a sediment: 
by which means the water is rendered 
more pure. 

Q. Why hat TLixS’Water tuck an vkplbabast 
SHELL, when collected in a tub or tank ? 

A. Because it is impregnated with' 
decomposed organic matters, waslied from 
roofs, trees, or the casks in which it is 
collected. 

Q. Why dost watsb uelt bvoab and bamt P 

A. Because very minute particles of 
water insinuate themselves into the pores 
of the sugar, by capillary attraction: and 
unite with the minute atoms of the 
sugar. 

'Q. Why doet melted BDOAB or balt gioe a 
FLATOUB to water f 

A. Because the sugar or salt (being 
‘disunited into very minute particles) 
floats about the water, and mixes with it 
intimately. 

Q. Why doet hot water melttugar and tall 
QpioxxB than COLD water f 

A. Because the heat (entering the 
pores of the sugar or salt) opens a passage 
tor the water 
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Q. Whjf is tntk’-toater braekuthf v 

A. Because it holds in solution a 
quantity of saline matter^ of which com* 
mon salt is the principal ingredient. 

Aocording to a recent nnalyaia, 1000 groina of aea-water from cho 
Brittah Channel contained 27 gralne of common ealt* and about b 
graiiui of other aaline mutter. 

Q. Why is NOT BALT, although 

most of it is evaporated from the bea ? 

A. Because saline matter will not 
evaporate: and, therefore, when sea¬ 
water is turned into vapour, its salt is 
left behind. 

Q. Why does staowant water putbeft ? 

A. Because leaves, plants, insects, 
&c., are decomposed in it. ^ 

Q. Why is STAGNANT Water full of wobmb, 
IKSSCTB, S[C, ? 

A. Because numberless insects lay 
their eggs in the leaves and plants float-' 
ing on the surface; these eggs are soon 
hatched, and produce swarms of worms 
and insects. 

Q. Why is FLOWING water fux 

nrpiTBmxB r 

A. Because its cujrrents carry away 
oil emtaminatitig substances ,to the seat 
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fast as they appear in it; and thhre 
they are diffused through so large a mass 
of Jluidf that they become inappreciable. 

Q. Why does RUNKiNa water osojxlatx and 
WHIRL m its current f 

A. 1st—Because it strikes against 
the banks, and is perpetually diverted 
from its forward motion: and 

2ndly—Because the centre of a river 
flows faster than its sides 

Q. Why do the sides oj a river fiow moM 
TARDILY than its centre ? 

A. Because they rub against the 
banks, and are delayed in their cuixent 
by friction. 

Q. Why does boaft water bubble ? 

A. Because soap makes water tena* 
eious; and prevents the bubbles from 
bursting, as soon as they are i'ormed. 

Q. IVhy wilt not water bubblewiraovT soap^ 

A. Because it is not tenacious enough» 
to hold together th^ bubbles that are 
formed. 

Q. When boaf~bubbleb are blown fiem a 
pipe, why do th^ ascehd ? 

A. Because they are fflUd with the 
warm breathy winch is lisli|or than air 
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Q What i$ ict 7 

A. Fbozen vvateb. When the tem¬ 
perature of the air is reduced to 82 
degrees, water will no longer remain in 
a fluid state. 

Q. Why it BOLis ICE ue iitbr than wateb ? 

A. Because water expands by freez¬ 
ing: and as its bulk is increased, its 
gravity must be less. 

Nine ruUo inches of water beoome ton when froeen. 

Q. Why do ewebb break in a Enoan 

A. Because the water in Utem freezes; 
and (expanding hy frost) bursts the ewerd 
to make room for its increased volume. 

Q. Why doet it not expand wwaxsb (like 
boSiny water) and Bvv oteb? 

A. Because the swrface is frozen first; 
and the frozen surface acts as a plug, 
which is more difficult to burst, than the 
earthen ewer itsdf 
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$na m unaterf 

A. Because the moisture in them 
freezes; and (expanding by frost) gpUls 
the solid mass. 

Q. In winter-time, rooT-UARKS and whrxIi* 
auTR are often eooeted with an iey nsv-wobk, 
through the interstices of which the soil is clearly 
seen ,—Why does the water freeze in itit-wobk ? 

A Because it freezes first at the 
su2es of the foot-prints: other crystals 
gradually shoot across, and would cover 
the whole surface, if the earth did not 
absorb the water, before it had time to 
freeze. 

In winter time, these rooT-ifi.RKS and 
WHXKIrBUTS osw sometimes covered with a perfect 
8IIXXT qf ice, and not an iey net-work,—Why is 
THIS? 

A. Because the air is colder, and the 
earth harder, than in the former case; in., 
consequence of which, the entire surfaes 
of the foot-print is frozen over, before the 
earth has had time to absorb the water. 

& Why is not the iee solid in these ruts! 
—• w VT is tneri only a very thin riut or tsm- 
ytovncf ieef 
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A. Because the earth ahaorls most cjf 
the water^ and leaves only the icy film 
behind, 

Q. Why do watsb-pipeb frequently bubst 
m FitOBTY weather T 

A. Because the water in them freezes ; 
and (expanding by frost) bursts the pipes 
to make room for its increased volume. 

Q. Does not wUer expand by exat, at well 
M by COLD P 

A. Yes; it expands as soon as it is 
more than 40 degrees, till it boils; after 
which time it flies off in steam. 

I^MrMnR wttn*. SP 212«' UulUnfc WkMr. 



Han A B maasures the balk of aporcionofwaterat40detraea. 
It goes on Increasing in bulk to C D, when it bcils. 

It also goes on Increasing in bulk to £ P, when it Creeses. 

Q. When doe* waixb begin to vatxnjrogn 

eold? 

A. When it is reduced to 40 degrees. 
It is wisely ordained by God that water 
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shall be an exertion to a vieiy general 
rule, it eoatracts till it is reduced to 40 
degrees, and then it expands till it freezes. 

The general rale is thlin-Tbat cold eondanset and e&nfra^ Ci 
volnme Qf nearly every thing \ but water ia not contracted by eoU 
aftor it hu reached 40 degreea. 

Q. WH Y does water expand when it fi*fezes f 

A. Because it is converted into soh'd 
crystals, which do not fit so closely as the 
particles of water did. 

Q. Why it the bottom iff a river axLCoai 
FBOZBN ? 

A. Because water, when it becomes 
colder than 40 degrees, ascends to the 
surface; and (if it freezes) fioats there, 
till it is melted. 

Q. Show the WISDOM ^ God in thie won- 
detfvl exception to a yeneral law. 

^ A. It ice were heavier than water, it 
would sink; and a river would soon 
become a solid block of ice, which could 
never bo dissolved. 

Why does not icx on the siTBrAca a 
ridir OHILI the teater bbmeath, and freeze it t 

A. 1st—Because water is a very bad 
conductor, and is heated or chilled by 
CONVECTION only: and 
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' 2ndly—The ice on the surface acts a^ 
a shield, to prevent cold air from penetra¬ 
ting through the river, to freeze the water 
below the surface. 

Q. Why doet WATza vbeeze at the sun- 
VAOE Jirtt t 

A. Because the surface is in contact 
with the air, and tlie air carries away its 
heat. 

Q. Why doet the coat qf ice ffrow TUiCKKn 
and TBICKEK, the frott coktinves P 

A. Because the heat of the water 
(immediately below the frozen surface) 
passes through the pores of the ice into the; 
cold air. 

Q. Why are not whole biters ebozkn 
flayer hy layer), till they become solid ice f 

. A> Because water is so slow a con¬ 
ductor, that our frosts never coutiuue 
long enough to convert a whole river into 
a solid mass of ice. 

Q. Why does not BUNHiire water jreexe to 
EAST at STILL 

A. Because the rapid motion of fbe 
current prevents the crystals from form¬ 
ing into a contipnAnH surface. 
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• Q. When Rtwiriva viater it TBOBSir, vXy 
ur tiu ICX generally very bouoh f 

A. Because little flakes of ice are 
111*81 formed and coi'ried down the streanc., 
till they meet some obstacle to stop themj 
then other flakes of ice (impinging against 
them) are arrested in like manner: and 
the edges of tlie diflerent flakes overlap- 

ing each other, make the surface rough. 

Q. Why do soMK parte of a river fbxesi 
LESS than others T 

A. Because springs issue from the 
I'ottom; and, bubbling upwards, thaw 
the ice, or make it thin. 

Qj, When persons fall info a river in tvinteTf 
why does the wateb feel comparatively WAUid? 

A. Because the frosty air is at least 
10 or 12 degrees colder than the water. 

0 The frozen rirer below its surfafie is at least 40i.; bat the ilr 

• >r eren less. 

Q. Why is shallow icater FfiozEH more 
vjHIGHLY than DEEP water? 

A. •Because the whole volume of water 
!uust be cooled to 40 degrees, before its 
surface can be frozen: and it takes a 
longer time to cool down a deep bed of 
water, than a shallow one. 

Q. Why is SEA-WATSlimARICLT YROEEV 9 
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(A. Ist—Because the moM o/ water 
u 90 great, that it requires a reiy long 
ume to cool th^ whole volume down to 
40 degrees: 

Sndly'-^The eibb and flow of the sea 
interfere with the cooling influence of 
tlie air: and 

Srdly —Salt water never freezes, till 
the suitace is cooled down 4 or 5 degrees 

below the freezing point of fresh water. 
Q. fThif do tome i.AaES babbi>t fif over) 

FBESZB ? 

A. 1st—Because they are very deep: 
and 

2ndly—Because their water is supplied 

by springs, wliich bubble from the bottom. 

Q. Why doe9 the depth of water retabd 
m freezing i 

A. Because the wlwle volume of watdr 
roust be reduced to 40 degrees, before 
the surface will freeze: and the deeper 
the water, the longer it will be before the 
whole volume is thus reduced. t 

Q. Witf do SFBTiies at the bottom of a lake 
PBEVSET He freezing i 

A. Because they continually send 
forth waferj which prevents the lake 
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from being reduced to the necessity 
degree of coldness. 

Q. Jt wooiiOXBMiaTiixir a raon, 
Ejcplain the reason of this. 

A. When frozen water is thawed^ it 
absorbs heat from the air, &c., to melt 
the ice: in consequence of which, the 
heat of the air is greatly reduced. 

Q. Jt is WABUEs in a tbobt than in n 
TBAW. Explain the reason of this. 

A. When water freezes, it gives out 
latent heat; and as mutd; heat is libera* 
led from the water iuto the atmosphere, 
fhe air feels warmer. {See N. B. p. 
32.) • 

Q. Salt oiBSOLTBS lox. Explain the reason 
tf this. 

A. Water freezes at 32**, but salt and 
ifater will not freeze till the air is 4 or 5 
degrees colder ; if, therefore, salt be added 
to frozci water, it dissolves the ice. 

Q. Will anything sibsolvi lox besides 
BAVrP 

A. Yes; any acid, such as sulphuric 
acid, nitric acid, &c. 

AJiytliiiif whVh t •troof affinltj for water will liquefy iei 
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. tQ. Whjf.U a misturt qf saia aqd wscrs 
ecldar than asow itnefff 

A. Because salt dissolves the crystals 
of snow into a ^uid: And whenever a 
solid is converted into a fluid, heat is ab~ 
sorbed, and the cold made more intense. 

Q. Why doet raovt make the sabth cback P 

A. Because the water absorbed in 
warm weather, expanding by the frost, 
t brusts the particles of earth apart from 
esich other, and leaves a chink or crack 
between 

. Q. ahew the wisdom ^ God in thit ar¬ 
rangement, 

A. These crachs in the earth let in 
air, dew, rain, and many gases favourable 
ro vegetation. 

Q. Why does the eabth obdudde in spanre T 

A. Because the ice of the clods 
dissolves; and the particles of earth 
(thrust apart by the frost) being left 
unsupported, tumble into minute parts, 
as soon as their cement of ice is dissoli^fd. 

Q. Why doet mobtab pbumbu away in 
tKOST P 

A. BecauM it was not dried tit thq 
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ipoPm weather: therefoi'e, its moistdre 
freezes, expands, and thrusts the particles 
away from each other; but when the 
frost breaks op, the water condenses, and 
leaves tlie mortar full of cracks and chinks. 

Q. Wky doet STUCCO PEEL^m a wau in 
FB08TT weather T 

A. Because the stucco w'as not dried 
in the warm weather; therefore, its mois> 
tore freezes, expands, and thrusts the 
particles aAvay from the wall: but, as 
soon as the water condenses again from 
a thaw, the stucco (being unsupported) 
faUs by its own weight. 

Q. tVhy eannot bbicklatebs and pIiABTIb* 
EBS work infhuty weather f 

A. Because frost expands mortar, 
and causes the bricks and plaster to 
Start from their position. 

Q. Jf'hy do BBICKLATEBS OOVOT thotT WOrk 
with 8TBAW in tpring and autumn f 

,A. Because straw is a nou>conductor, 
and prevents the mortar of their new 
work from freezing, during the told 
nights of spring and autumn.. 

B A S 
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•Q. Why are watsb-pipeb qfien eavered 
with BTBAW in winter-time f 

A. Because straw (being a non-con¬ 
ductor^ prevents the toater of the pipet 
from freezing, and bursting the pipes. 

Q. Why are delicate TBXsa covered with 
■TBAW in WIKTXB P 

A. Because straw (being a non-con¬ 
ductor) prevents the sap of the tree from 
being frozen. 

Q. Can VTATEit he rnozEir in any way bb- 
aiDKS hy froHty weather T 

A. Yes; in very many ways. Foi 
example—a bottle of water wrapped in 
cotton, and frequently wetted with ethei, 
will soon freeze. 


Q. Why would WATEB FRKBZB if a bottle 
were kept constantly wetted ivilh etheb ? 

A. Because evaporation would cany 
off the heat of the wat<'., and reduce it 
to freezing point. 

Q. Why does wat-^iR freeze unded the bb- 
CBiVEB o/ an AiB pump, when ether ie prevent 
and the air enhaueted f 


A. Because evaporation isveiy greatly 
increased by the diminution of atinosphtrU 
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. pressure ; and the ether evaporating jrerj 
rapidly, produces sufficient cold to freeze 
the water. 


FBBEZINQ XIXTUKISS. 

1. If lUtra be dleaelved in wateri the heat of the liquid will be 
reduced 10 deirrccH. 

2. If 5 02 . of nitre, end 5 of Ml-ammoniao (both dnelw powdered) 
oe dieeolved in 19 oi. of water, the hcut of the liquid will be reduoeo 
dOdegrecA. 

8. If Slbs* of enow be added to 1 lb. of aalt, tite mijttare will fhll 
to O* (or 32 degrees below freezing point). 

The two following are the coldcat mixtures yet known 

1. Mix 8 lbs. of muriate of Umo with 1 lb. of snow. 

2. Mix 5 lbs. of dilated sulphuric acid with 4 lbs. of snow. 

Ice may be made in a rrd^hot vessel thus. Heat a platinum vesaet 
red-hot, pour into it a little water—then some liquid sulphurous 
acid: turn the vessel over, and ice will come out. The reason is 
the sulphurous acid so suddenly evaporates from the heat ol 
the vesaeU that the water is fromm. 

Q. Why U it more eaty to twiic (M fho 
SBA, thm in a bites? 

Because the specific gravity of 
salt water is greater, than that of fresh; 
and. therefore, it buoys up the swimmer 
better. 

* Q. How do eooJti ateerfain their BBnri 
ho BAIT XBOiroH foT pickUng T 

A. They put an egg into the brin^. 
If th# egg sink, the brine is not strong 

gnough ; u the egg jloca, it is. 

Q. Why will on xee snne if the hrme he 
SOT BTBOire egoughfor piokhngf 

A. Because the egg will be the 

E B S 
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heavier: but if as much salt be added aa 
the water can dissolve, the brine will 
buoy up the egg, and cause it to float. 

WhjfmllaHTtaaiLO^TinttrongBuisM, 
and not in water f 

A Because the specific gravity of 
salt and water is greater than tliat of 
water only. 

Q. Why do pereone bikk in water when they 
are tnrsKiLFOL ewimmert f 

A. Because they struggle to keep 
their head out of water. 

Q. Explain how this is. 

A. When our head is thrown back 
boldly into the water, our mouth is kept 
above ^surface, and we are able to breathe: 

But when the head is kept above the 
surface of the water, the chin and mouth 
sink beneath it, and the swimmer is* 
suflbcated. 

This nifty be illnitreted thanIf ft pieee of wood be of Mteh 
•pedflo graTltJi thnt only two tquort iftchea cnn float ouk'of water» 

\i ii manlfeftt, that if two other inches are raised oat, the two ibr'mnf 
Inches most be nluiiged in. The btaly (in floating) lesembies this 
piece of wood—If two square inches of our fnee float ont of ttte wat^« 
we can breathe; but if part of the back and trown of our head be ' 
fcroibly raised above the sorfuce, a proportional quantity of our (hce 

must be piouged In; and our mouth becomes covered with water. 

^ \ 

Q. WAycut qvAsavnoBBwiM lisas KAaKur 
Hm luir *' - 
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' A. 1st—Because the tnoA ci quad* 
nipeds is lighter than water: and tms is 
the greatest part of them; and 

2ndly—^Ihe position of a beast (when 

swimming) is a natural one. 

Q. Whjf ie it icoBX DinricuLT /or a iLur 
to twinK, than for a bxa^bx P 

A. 1st—Because his body is' more 
heavy in proportion, than that of a beast: 
and 

Sndly—^The position and muscular 
action of a man (when swimming) dider 
greatly from his ordinary habits.; but 
beasts swim in their ordinary position. 

Q, Why can lAS men awim more xasut 
than BXABB men t 

A. Because fat is lighter than water, 
and the fatter a man is, the more buoyant 
%ill he be. 

Q. Sow are nsuxB Me to ABCBin> tf the 
. ^VBFi.cx of water ? ' 

A. ‘'Fishes have an air-bladder near 
the libdomen; when this bladder is 
0ed, with air, tlie fish increases in sizb; 
and (being lighter) ascends through the 
water to its suHaca 
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^ Sjow are JUkea able to DIVA tn a minuii 
to ike BOTTOM a atream f 

A. They tospd the air from the air- 
bladder ; in consequence of which, their 
tize is diminished, and they sink instantly. 

CHAPTER XXVll. 

LIGHT. 

Q. What it LIOBT ? 

A. The unknown cause of yisiBitiTT 

The most oommonlv received theory of lif^ht la thia. A fluid, 
•ailed Uiotlamiiious ef oar, fllin up the lntenrenin|r apaces between the 
Mveml partiolea of air. Thia fluid beinir aet in motion, either 
•ome ohemioal ehaiige, by friction, or by aoine other meana. la 
thrown into a atate of uMutation; and theae andnlatlona ^ ether 
atriking on the optio nerve, make the aye aemdlile of tight, m mnoh 
tito aame way aa unduiationa of air atnking on the dnun of the eni^ 
five na the aenaation of aound. (fee p. 470 

Q. JVh^ can we not aee through a bsht iuhe i 

A. Because light propagates itsell 
m straight lines, so long as tho density of 
the medium through which it passes 
uniform. 

Q. Why does aa OFiiQUi ho^ cast a 
SHADOW 

A. Because it opposes the passage 
of the-light which fans on it, and cannot 
pass thiwigh it. • 
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o Q. How do the undulations of ether produce 

UOBT? 

A. In the same way as undulatiom 
of air produce sounds: i.e. by register¬ 
ing themselves upon the extremities of a 
nerve prepared for their perception. 

The term undulatory U not rery correct when applied to the 
motion of air and other, in the phenomena of eound and UghC It 
II rather vibraittry than undtiintory. 

Q. How VAST doet Lieai tbavkl ^ 

A. All light travels so fast, that it 
would go eight times round tlie eartli, 
while a person counts “ one.” 

AH lilht; whether the light of the mui| the light of a eandlei or 
Ihe rcflfcled light of housca, tree*i and fleldiy travel! in round 
numbera 182,000 milee per aecond. 

Q. Why are some turfaeee brilliant (2tX« 
V&ut* and eteelJ and othere dull, Uke lead i 

A. Because some surfaces refiect 
much light, and are hilnant; while 
'others absoih a great part of it, and 
appear dutt. 

Q. ° Why eon a TBorsANB persone SXB the 
SAVE OBJECT at the tame timet 

* A. Because it throws off from its 
surface an infinite number of rays in all 
directions; and one person sees by one 
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portioa of these rays, and Another person < 
by another. 

Q. Why it the eye itisxD hy a tuddett 
UOBTp 

A. Because the nerve of the eye is 
burdened with rays, before the pupil has 
had time to contract. 

Q. Why does it give ut rAitr if a CAHStS 
be brought tuadenly towardt our b ed night-time f 

A. Because the pupil of tlie eye 
dilates very much in the dork, in order 
to admit more rays. When, therefore, 
a candle is brought suddenly before ns, 
the enlarged pupils allow the optic 
nerves to be overloaded toith rays, iind 
this causes pain. 

Q. Whif GAK we BSAB the eandle»light after 
m few momente f 

A. Because the pupils contract again ■ 
almost instantly; and adjust themselves 
to the quantity of light which falls upon 
them. 

Q. Why eon we sn Horanre, when we 
tome a wblItIJOETEo room, and go into the 
BABKIB aOAB OT STBSKT P 

A. Because the pupil (which eon- 
traeted in the bright rooml does not 
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•dakeU' insUmtoMomly ; and the conijiao* 
led pupil is not able to collect rays 
enough irom the darker road or street, 
to enable us to see object^ before us. 

Q. Why do we 8SB bsttsb toAen we yet 
MeZU to the'DAJLlLi 

A. Because the pupil dilates again, 
and allows more rays to pass through its 
aperture; iu consequence of wliich, we 
see more distinctly. 

Q. If we look at the suir for a few ntotnet^, 
why do all other things appear dabk ? 

A Because the pupil of the eye 
tccomes so much contracted by looking 
at the sun, that it is too small to collect 
sufficient rays from other objects to enable 
us to distinguish tlieir colours. (See 

Accidental colours;' pp. 421, 425.) 

Q. If we watch a bright rini for a few < 
saomente, why does the boou seem dabK ? 

A. * Because the pupil of the eye 
jiecomes so much contracted by looking 
at the fire, that it is too small to collect 
sufficient rays' from the objects around, 
to enable us to distinguish their colours. 
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Q. Wijfemweteetkenomaounm^* 

rMry ofOM, ^ar a few mttuUeaT 

A. Because the pupil dilates again, 
and accommodates itself to the I^bt 
around. 

Q. CM TIOKBStOATS, aR4oW1.8,M» m 

tieOAJtK? 

A. Because they have the power of 
enlarging the pupU of their eyes, sc as to 
collect scattered rays of light more abun* 
dantly: in consequence of which, they 
can see distinctly when it is not light 
enough for us to see any thing at all. 

Q. do OATS and owls buep almoet 

all DAT 7 , 

A. Because the pupil of their eyes is 
eery broad, and daylight fatigues them; 
so they close their eyes for relief. 

Q. Wkjf do OATS mnk when they eU hefbre 

« TIBI? 

A. Because the pupil of their eye is 
very broad, and the light of the fire is 
painful: so they keep shutting their eyes 
to relieve the sensation of too much light. 

Q. Why do Tiexiw, cats, owls, ^e., pbowi, 
by MiBBT for nree f 
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• A. Because they tUep aU day, when 
the strung light would be painful to 
them; and as they can see clearly in the 
dark, they prowl then for prey. 

Q. W%y do eiiOW'WOBiiB gluten bg iriOBT 
enJgt 

A. Because the light of day is to 
strong as to eclipse their feeble light-* 
in consequence of which, they are in¬ 
visible by day. 

Q. Why can we HOT eee the btabb in the 
UAT'TIUE ‘t 

A. Because the light of day is so 
powerful as to eclipse tlie feeble light of 
the <stars; in consequence of which, 
they are invisible by day. 

Q. Why eon we eee the btabb even at mo* 
ae.x,Jrom the bottom of a deep wbiiL P 

A. Because their light is no longer 
overpowered by the rays of the sun. 
which are lost in numerous reflections 
in the well. 

fhfi rsya of tbe Mm will enter the well rery obltquttv: wherete 
muj HaiTB nriU ehine dir^etly over (Aa (iSm fp. Swi, S98.) 

Q. What is the vse of two ste8, sines 
iheg present onl^ one image (f ang oljeet f 
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A. . 1st—To enlarge our field oi 
vtsi<m: 

2ndly—^To increase the distinctness 
of vision: 

Srdly—To diminish the fatigue of 
vision: and 

4thly-—To supply the means of sight, 
if one eye is injured or lost. 

Q. do we not $ee thinga DOUBU, 'wiHh 

TWO ET£B i 

A. Because both images fall on cor* 
responding parts of the two retinae, which 
are simultaneously affected. 

Peruona vith oblic^ue vinion we double, becauae both the fiBUgei 
looked At, are not painted on points of the retime which cor^fspond. 

Q. Why do we bib owaetvea in a ai.ASB ? 
A. Because the rays of light from 
our face, on striking against the surfacft 
of the glass, are reflected, or sent back 
again to our eye. 

' Q. Why are the raya of light'Hvrixei%i> hy 

a UIBBOB? 

A. Because they cannot pass thremh 
ths impenetrable metal with which the 
back of the glass is covered: so di^ 





^rebound back again, just as a marble 
would, if it were thrown against a wall. 

Q. W'hen a marble is rolled tovoards a wall, 
what is the path Tuuouau wuiou it auxia 
called / 

A. The line of incidence. 

Q. Wlten a marhU rebousds hack again, 
what M the path it teeit describee called t 

A. The line of reflection. 

Bm figure on p. 388. If AR be the line of incldenoe, then BO m 
the line of rcficction; and vice oe/ fo. 

Q. When the light of our face goes to the 
OLAsa, what is the path through which it goes 

OALL£D ? 

A. The line of incidence. 

Q. When the light of our face is refected 
BACK again from the mirrory what is this bbtubn- 
KNO path called t 

^ A. The line of rejlection 

Q, What is the akolb of incidence f 

w A. The ande between the line of 
mdaence and the perpendicular. 

• Q. What it the uSQht of reflexion T 
A. The augle between the line of 
reflection and the perpendicular. 

Bee figure on p. 888 
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Let ss be any aurfbce, PB a perni'iiiliculnr to It—a marble were 
inrawn from A to B, and bounded back to C; then ABP would be 
•ailed the angle of ineidettee^ and CBl* the angle of ntfUetion. 

Q. Why does our reflection in a mirror 
seem to approach us, as we walk towards it: 
and to RETIRE FROM ns, as we retire / 

A. Because the lines and angles of 
incidence are always equal to the lines 
and angles of reflection; in conse<]uence 
of which, the image will always seem to 
be as far behind the mirror, as the real 
object is be fore it. 
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Suppose A to be e mirror—CA|EA* DAi end PA the Unee of iaol- 
lence; then GA, KA, HA» end LA* ere the lines of refVwtton. 
When the arrow is at CD* its Image will appear et GH* beoaow 
Hne CA«GA« and line DA«b11A : and also the angle CAB«Bengle 
GAB* and angle DABsHAB. For a similar reason* If the arrow 
were at £F, the image would seem to be et XL. 

Q. Why eon a man aee hU WHOLE pebsow 
reflected in a little mibbob, not 6 inoKeein 
length f 

A. Because the lines and angles of 
reflection must he always equal to the 
lines and angles of incidence. 



Let M m be a smell mirror* and E an eye* looaiag et 11, an image 
et the object O o reflected from it Then the ray which faills per* 
pendicularly from O* is reflected back in Che same line* so that the 
smage appears as if^laced at 1. But the ray which foils obliquely 
from o to m, is reflected by an equal angle to O* and the inu^ 
seems to be et L (i. e. in the line of the last refleotion). Hence the 
entire image will appear to be as large as I i. 


Q. Wh^ does the image of any ohjeet in 
*wat£B always appear ivtebted ? 

A. Because the angles of inddenre 
are always equal to the angles of reflection. 

. 1 a 3 
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hMv the arrow head A Btrikee the water at F, and U refleoted at 

^ ^ B strike* the water at £, and is rdleeted 

as If from C. 

If a speotator stands at O, he will see the reflected lines CE and 
uF, produced as fltr os O. 

It IB veiw plain, that A (the more derated object) will strike the 
water, and be projected from it more perpendiculurlr tham the point 
tt; and, therefore, the image will seem inveited. wep. 888. 

Q. When we see otir refleotioh in itatbb, 
why io we teem to stand on our head ? • 

A. Because the angles of incidence are 
always equal to the angles of reflection. 

^ The fbet are nearest to the snrbee of the water, and most, there- 
Inre, seem so in the leflection; and the head which is more remote, 
must also seem more distant from the surfime of the water whleh 
reflects it. 

Q. Why do wnroowa teem to blase «t 
■VN'BIBB and STTN'SET P 

A. Because glass is a good refleetor 
of light: and the rays of the sun (striking 
against the window glass) are reflected, 
or thrown back. 
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Q. do NOT mmdowt r^fUet the NqpN> 

A. Thqr do, but the reflection is not 
Been, 

Q. Why U the reflection the KTsnre on^ 
BlCTTiKO ««» teen in the tomdow, and NOT that oj 
the NOON-DAT tun T 

A. Because Uie rays of the noon-day 
sun glance ofi* from the glass downwards, 
HO that an observer could not readily 
behold both the window and the suns 
reflection. 

Sun n««r Bnnn. 



Bbm Al8 Mortaentt B fiy nf tbn Bcjwn-dnf na acrUunf tht 
wtndoiir «t B :>lli relleetlon will be at C t .... 

Bat DB (a nnr of the rieto or eiottif mm) will bo nSeoCtb to 
B (tho tft of IM e p e rt e l w.) 
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p. Why can we not eee the 8un*» ryfUetiont. 
in a WELL, during the dag-time f 

A. Because the rays of the sum fail 
so obliquely, that they never reach the 
surface of the water at all, but strike 
against the brick sides. 



Vn BDEC be the well, and L>£ ibe water. 

The ray AB etrlkea aaninst the brick-a'ork inaUh the weB ; abJ 
The ray AC atrikea against the brick-a*ork mttdde the wdi. 

None irill erer touch the water at DE. C' 

Q. Why are stabs reacted in a well, 
although the stTK ie vox p ' 

A. Because tlie rays of those stabs, 
which pass nearly overhead, will not iall 
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<80 obliquely into the well, as the rays of 
the sun. 


A STAR. 

A 



Here the siar'N rays AR, AC» bulb atrike ^ witcr Vt, aad art 
railected by it. 

The raya of both son and moon may be reflected from the rarfbce 
of water in a well, so placed on the earth’a earface, that thoae 
«4iuninarlee pam rertically overhead (i.e. between the tropiee.) 

Q. In a theet of miter at noon, the mn 
Ojppeart to thine upon only oirs and all the 
BIST (if the (eater eeenu dabk,—Wbt it thief 

A. The rays fall at various degrees 
of obliqiuty on the water, and are reflec¬ 
ted at similar angles; but only those 
which come from the spot where equal 
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angles are formed, beiivean tlie sun and 
a perpendicular, and the eje and the 
same line, are visible as glare. 



Here, of the nn BA. BB, end bC, only the ray SC meets the eye 
4if the spectator D. If a line were dropped (lerpendicularly over 
angles formed between that line and SC, and DC; woald be 

aq«^ 

The spot 0; therefore, will appear lumtnons to the spectator 
bat no (^er spot of the water AUC. 


Q, MORE STARS visible J^om a 

voumtaht, Mon fnm a pulIN 7 

A. Because they have less air to pass 
through. As ur absorbs and diminishes 
light; therefore, the higher we ascend, 
the lets light will be ^sorbed 


. SdK AT HOKIZON. 




stos 


, • Q. Why do the auN and yiooveeem labgxii 
aitheUr Biaize and bxttiiig, that at any other 
nine f 


A. The appearance is an illusion, in 
consequence of terrestrial objects being 
placed in close comparison with tliom at 
one time and not at the other. 


The eun han really the ftamc apparent anfrulBr ehse whi.n on tbo 
oorixon, and when hif^h in the akr. 'I'he moon wemii reall/emo/Zer 
irben on the horiaun than when high up. 

Q. Why do the buk and moon appear ae jf 
Hatiened into oval forme when seen on the horixen f 

A. Because the lower portions of the 
disc are more displaced by the refractive 
power of the atmosphere than the top, 
so that the vertical diameter is reduced 
in length. No such reduction takes 
place in the transverse diameter, there* 
fore the breadth seems longer tlian the 
;depth. 

Q. How doe* uoht eaute the pt^U qf the 
eye to oostuact P 

A. . The pupil of the eye is a round 
hole, m the midst of a moveahle muscular 
•urtain or screen, called the iris. When 
too much light falls on the nervous 
retina at the back of the eye, it irritates 
it; and tliis irrito^ion ig conveyed to tlte 
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mu'scular rings composing the curtain by’ 
small nervous fibres, causing them to 
contract. 

The Mine eflbet le imdueed bf Inereeiliif or diminlnhinff thr 
object aperture of a telmeone. The power of a imall part of the 
pupil to lUlow a perfect but fainter image of an object to be formedt 
may be thua prorcdFLa the eye attentively upon the flame of a 
^en very elowly advance the edge of a card, held eloady k 
the eyOf more and more aeroee the pupil, and the flame will be eeen 
to g^ fidnter and fainter, although it atiU preeervea ite perfect 
outliiie; at last, it diMppeare all at once. 

Q W'hy can we not ske into the street or 
roadf when candles are lighted? 

A. Because tlie pupil of the eye 
(having become contracted by the light of 
the room) is too smaU to collect rays 
enough from the dark street, to enable 
us to see objects in it. 

Q. TFXy do too often eee the nsx BXFUom 
tn OUT parlour wmsow in winter-time f 

A Because glass is a good rejlector, 
and the rays of the fire (striking against 
the window glass) are reflected back into 
tlie room again. 

Q. Whp do we qften tee teeeral r^/leetiout 
of our niix or oandleb t» the window, while wo 
are fitting in our parlour f 

A. 1st—Because both surfaces of the 

a iudow glass reflect them; and 
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* 2ndly—^The reflections are multifdied 

by imperfections in the glass. 

Q. Why is this reflectiun mors cUatf if ths 
external air be dark f 

A. Because the reflection is not 
fcKpsed by brighter rays, passing through 
from the other side of the toindow. 

Q. If the SHADOW of an object be thrown on 
a wall,—the closer the object is held to a candlb, 
the LARGER will be its shadow. Why is this f 

A. Because the rays of light diverge 
from the flame of a candle in straight 
lines, like lines drawn from the centre of 
a circle. 



Here'the arrow A held eloee to the enndla, stT* eaat the shadow 
KB on a wall; while the aame arrow bdd at C would cast only the 
ttuh; diadow D£. * ^ ii« 
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Why dees an vmvnofnma, or a Umy 
Hraiykt street, oeem to get karkoweb and nar¬ 
rower in the dietance^ tilt the two eidee appear to 

ICJEET? 

A. Because the more distant trees or 
houses are^ tlie more acute will be the 
angle^ that any opposite two make with 
our eve. 



ll«re the wulte oetuecn the irees A and H aill to be m greet 

A ihc line AB : 

But the width between the trees C end D will seetn to be no more 
fheiiEF* 

Q. In an atenue or long straight stbest, 
WHY do TREES ov hotises seem to he smaller and 
smaller as their distance increases ? 

A. Because the more distant trees or 
houses are, the more acute wiU be ihi 
angle made by their perpendicular height 
with our eye. 
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Hfre the flrnt tree AB will anpenr the heifrht of the line AB; Ni* 
the last tree CD will appear only os hifili as the line EF. 

Q. , Why do some glasses magnify olgeets, 
and others diminish them f 

A. This depends upon the focus of 
the glass: if a glass makes the focal 
distance of an object loiujer, the object 
appears diminished in size : if shorter, it 
ni{|gnifies. 

The focal (llstance means the distance at which the eye peroelTei 
an object distinctly. A microocupc inuitnlHes by ennblinit tne eye to 
■ee an imaKr cU»M*r to the eye, than would he possible otnerwise. 

In the hist two flinirrs ii is cvideni--Thut the luritrr the anrle 
made by two liiips conncctiiiK the ohjt'ci with the eye, the larger the 
object will apiHnir, and ritg term. Itut this anule beunmes smaller 
and smaller us the object is removiKl hirthcr from ns. Thus the 
anifle CG D Is less tliiin the an^rle AGU. 1 f a lens therefore leugthm$ 
the focosi It diminlMhes objects; If it §horteru the rooiuH it maipiiflee^ 

chotn * 


Q. ^ Why does a man on the top of a MOtT?rTAl5 
or church spire^ seem to be no biugeh than a 
hrowf 

A. Because the angles made in oar 
•ye by the petpaidicuUir height of a man 

u tk 2 
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at ^at distance, is no bigger than tiia* 
made by a crow close by 


... 



B 


liCl AB be a man on a d^tant moantain oi Hpirv, and CD a oria 
oloNo hy : 

Tlie man will appear only aa high aa the Una CD, which la ihe 
belKht of the cruw. 

Q. Wh^ does the woow appear to ns so mueh 
LA.BOER than the staus, ikoutfh in fact it is a 
great deal smaller ? 

A. Because tlie moon is very much 
nearer to us, than any of the stars. 



B 


Let AB repreai'nt a fixed atar, and CD the mnuu. 

AB though much the larger body, will appear no bhnerfhan KK* 
whereaa the moon (CD) will appear aa lar^ aa the Una CD to tea 
iq>eotator O. 

The moon la S40,0Q0 milea fktnn the earth, not quite a qnirtar of a 
inUUon of inllea The nrureat 5xed atara are 2O,OOO,OOO,<kK>,O0O (!.«• 
aObOUona.) 

If a baU want 500 milea an hour. It would reach the mocm In 
, twenty days; hut it would no* rem tha naataat Siad aur In 
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• 4,MD,iNN> Tetn. Bid it benn, therefore, when Adam wii enated* 
ft would he no ftanher on Ui journey, than a coach (which %ai to 
froni the Land*a End, Cornwall, to the moot noruem parta ol 
aeotland) after it hon paiwed about tUrce^Uartcri of a mile, 

Q. JFAy do the sun and moon (which art 
tpheret) appear to be flat turfacee ? 

A. Because they are such an immense 
way off^ that we can discern no difference 
of length beUecn tliose rays which issue 
from the edge, and tliose which issue 
from the centre of these bodies. 



The raya AD and CD appear lu be no lonKcr than the ray BD: 
hot if all the ray* worn of ihe wim* lenirih, tin* jjari R will not Heem 
to be wearer to us than A and C ; and, therefore, ABC will look like 
a flat or DtraiKht line. 

The rays AD and CD, in the cohc of the moon, are 340,000 miles 
long. 

The ray BD is 238,010 miles long. 

Q, IVhp dotH DISTANCE fnake an object 
INVISIBLE F 

A. ^Because no visible perpendiciUar 
' can be insei ted betAveen the lines which 
fprm the angle : or because the lujht haa 
been made very faint by the distance- 

Tte imam formed within the eye, foils upon ao amall an area of 
he tntemu membrane, that this is not able ic» effect its perception i 
m It au u inlat e a go fointljr that no fenae of eight followa- 

••• B 
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Q. TELE8COPR8 enable ue to tee, 

obfeete ui.ri8tBLE to the naked eye t 

A. liecause they gather together 
more luminous rays from obscure objects, 
than the can; and form a bright 
image of them in the tube of the teles¬ 
cope, where they are magnified. 

As many timss as the dimensions of the ahjecuglau exceed the 
dimensions of the pupil ujt the eyp, so many iiiuch the penetratinf 
pvwnrp of the tetesco^ will exceed that of the naked eye. 

Q. When a ship {put at eea) is approaching 
ehore^ why do we ske the email masts^ before we 
see the bulky hull ? 

A. Because the earth is round; and 
tlm curve of the sea hides the hull from 
our eyes, after the tall masts have be- 
come visible. • 





Here only that par; ui the Mhip abtive the tine AC» eaiPbe Men « 
the spectator A; the rat of the ship ia hidden by the swell of liw 
eorreDE. 

Q. What it meant by BEntAOTtov P * 

A. Bending a ray of light, as it 
passes from one miHlimn to another. 





.RKFRACTIOK OF LIGHT. 4Q8 

Q. How w a my of light BKirr, ithpo it 
pounfrom one medium to another ? 

A. 'When a ray of light passes into 
a denser medium, it is bent towards the 
perpendicular. When it passes into a 
rarer medium, it is bent from the per- 
pendicnlnr. 



SuppoM Dfi u» be a perpendlnnliii- line. 

If AB (a ray of llRbt) enters the water. It will be bmft 
the perpendicular to C. 

If (on (he other hand' CB (a ray of light) emerges A-inn the iratai, 
U would be bent awajfjrcm the perpendicular towards A. 

Q/ If light and iound are both f reduced hg 
oeeillatione^ why can we not see lights ae well aa 
*hear eounde^ through a bent trumpet or horn ? 

A. Because many substances reflect 
the oscillations of sound, that do not 
reflect the oscillations, of light. 



4Q4 


MORT. 


Iiit 0 |^enlng angle* obstruct the paanago of aoond In aome measnre^ 
but not to the Mime extent aa they obHtruct the iwnmige of light. 
Than if a card be plucctl between a vibrating tuning fork and the aii, 
the aound la doilrd. On the other hunil, light may be trunamitted 
through a bent tube, If reflecting inirrorH,are properly placed at th 
anglea. 


Q. Why doen a spook {in a glass oj water) 
always appear bent? 

A. Because the light (reflected from 
the spoon) is refracted, os it emerges from 
the water. 



f — -d. 


a. 


Here the apoon ABC is reh-aeted, when It enter* the water, aiu 
appeam broken hr a HI). 

A common ex|ienmenu bearing a aiinilur explanation, ia tbla: Put 
aabillitig in an empty b.ii*in—move away till you juat lo.<ie aightof 
*hc coin—let miiiic one lamr clean water in the bubin, and the abilUng 
w*iU again become visible to you. 

o 

Q. JUty does a rivet always appear mortr 
shallow^ than it really is / 

A. Because the light of the bottom 
of the river is reficacted, as it emerge^ 
out of the water. 



. RJVEBS. FTSnKS. > 


400 


Av/lf. mji. 401. The bottom of tlM nvtr wiL' appaw dcvMc^ 
' hke the bovt of the opooD O. 

9 

.Qo How much deeper is a river, than it 
eeeme to he It 

A. About one-tbird. If, therefore, 
a river seems only 4 feet deep, it is iu 
.reality nearly 6 feet deep. 

The exact apparent depth would be 4^. To And the real depth 
multiply by 4 and divide by 3—thua 44 ^ 4 ivet real depth. 

N.ll.-~Many buys get out of thoir depth in bathing, in condcouence 
of thia deception. Hi^nieiiiber, a river ia alwaya onc-thlrd deeper 
than it appeara to betbuM, If a river feonia to be 4 feet dvep, it fe 
in reality nearly 6 feet deep, and ao on. 

Q. Why do Jishes geem to he nearer the dur- 
face of a river, than they really are / 

A. Because the rays of light from the 
fish are refracted, as they emerge from 
the water: In consequence of which, 
the fish appear nearer to our eye, than 
they really are. 

8^ fie. ON p, 4<M. 

Q. Why are eome keae*8IGHTB]> ? 

. A. ■ Because the cok nea of their eye 
is so prominent, that the image of distant 
objects is formed before it reaches the 
ret'ina ; and, therefore, is not distiuctly 
seen. 
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ift* 

■TB ?” 

A. 

front 


ffhat U meant by the “ cob'nba 0/ tha 

All the transparent part of the 
of the eye-hall. 



The onrTe ABC le oelleil the 
oor'nka. 


Tf thiN curve he too inromlnont 
(or con vex), the eye is near-RiKhted. 


If too flat (or eoncBve), the eye 
18 far-ciifrhtetL 


Q. n'Aat it meant by the " BET'ina ^ the 
BIB i*” 

A. The net-woi’k, which lines the 
back of the eye, is called the retina. 



The net'tvork ABC Is cnlled the ret'lna. 
anil the prujecunir pai t UEK U cidled the 
cur'nea. 


N.R.—Thin net-work Is eomposed of a 
apreuiling out of the fibres of the nerve of 
vision. 

•• 


The eye ia covered with a tough pearly opaque membrane, called 
the »cirrot*rie coat, going all ritund the eye except over the front 
DEK (the cornea); at 1) and K it torniin.ites anil makes a groove. 
Into wnich the transparent cornea fits, juNi as a watch glass fits into 
the metal rim made to receive it. ^ 

The opening just below A is the optie nerve, which enters the 
eye on that side nearest the nose; and after it gets Into the eye, 
eipaada Into the lining called the retina. • 


Q. WhaiBOrt of glasses do IfEAB-SIOHTED 
psTdOfM war T 

A. If the cor'iiea be too convex (ua 
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I 

projecting), the person must wear double 
concave glasses, to counteract it. 

Q. TFhat it meant bg "SUUBU cOHOAVa 
eiiAsaas i" 

A. Glasses hollowed-in on both sides. 


A 



The figure A 1* dnnblo ooncaTe, or eoncaw* od botb 
■tdis. 


Q. Where i» the of ohjecte formed, if 

the cornea he too convex f 

A. If the cur'iiea be too convex, the 
image of a distant object is formed in the 
vitreous humours of the eye, and not ou 
the ret'ina. 



Thus the tmngp In foniicd at DB; anc 
not on ABC (the retina). 


Q. M^hut is the use of double conca\1 
srECTACLS glasses f 

A. To cast the image further bach; 
in order that it may be thrown upon the 
retina and become visible. 





40^ SPEbtAClBS rOB Tira AQE3« 


Q. arroisjMwfe VAB>nsBno? • 

A. Becau^ the numoore of their 
ryes are dried vp by age: in conse* 
qnence of which, the cob'mea »inks in, 
or becomes flattened. 

Q. Why doet the TiJimmva 0 /the con'v»A. 
prevent persone teeing objeete whteh are seas ? 

A. Because the cornea is too flat; 
and the image of any near object is not 
completely formed, when rays reach the 
hbtina; in consequence of which, the 
image is imperfect and confused. 



The perfect image would be m.idetat liE; 
and not on ABC (the letlmij. 


f- 

C^. Wfutt sort of GLASSES do OLD peopli 
WEAR? 

A. As their cornea is not sufliciently 
convex, they must use double convex 
glasses, to enable them to see objec1|i 
near at hand. 

Q. Wliat sort of glasses ore double oob- 

TkX SPECTACLE GLASSES f** 
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’ A Glasses which currs outwirds, on 
both sides. 


A 


TIm flf urs A !• donbla eonTO. or tonnK 01^ nou 
■ifleo. 


Q. What it the UM of DOUBU OOBTjn 
tpeetaele glataet t 

A. To shorten the focus of the eye; 
and bring the image of distant objects 
upon the ret'ina. 

Q. Whg do TrEA.R.BioiiTKi> ptrtont brin^ 
eibjectt CLOBU to tht ege, in order to see them P 

A. Because the refracting powers of 
their eye are so great, that tlie image d 
distant objects is formed in front of the 
ret'ina: but when objects are brought 
‘near to the eye, their image is Uirown 
j €•. vher bach, and made to fall on tlie 
ret'int^ 

Brcaose then the im which come from them to the eye ore more 
dlvorircnt, and, theiefore, require mure retracUiig power to brioq 
them to m/ttctis, 

Q. Why do CLP people hold ohjeeie FitB 
OFF, in order to see them better ? 

' k Becanse tlie refracting powers of 
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their eyte are not great enough: when, 
however, objects are held farther off, it 
compensates for this defect; and a per¬ 
fect image is formed on the retina. 

Q. Why are dawkb able te eee eueh an 
nilfBirsi 

A. Because thev have a muscle in 
the eye,' which enables them to flatten 
their cor’nea, by drawing back the ciystal- 
line lens. 

Thtre In ^et some little nnoertainty nn to the came \fy wliMh tbt 
•JO Is enable to adapt Itnelf to varying dlntancea. 

Q. Why can usyiee eee object* within ha‘^‘ 
an-inch of their eye*, a* well a* thoee a lone 
teay offt 

A. Because their eyes are famished 
with a flexible bony rim; which can 
throw the cornea forward, and make the 
hawk near-sighted {see p. 405). 

Q. Into how many tabts may a rat if 
uoar be divided ? 

A. Into three parts: Blue, Ykllow, 
and Red. 

N.B. These three eoloura, bTOombination, make MTCIL 
S.—Oraxor (or red and yellow). 3 .—Ykllow. i.^-Ounui (or 
yellow and blue). A.->Bluk. 6.-«Ixntao (a ahade of bine); and 

Viokn (or blue and red). 

Q. Sow M td known, that a ray of liyhi 
oontuU tf moral iiffrront ooIoutm * 
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A. Because a triangular piece of 
gloss (called a prism), will divide it mto 
these seven colours: 1.—Red; S.—- 
Orange; 3.—^Yellow; 4.—Green; 6.—• 
Blue; 6.—Indigo; and 7.—Violet 

Q. Why does a pbisu ditioi a rayiif hght 

into TABIOVS COLOVBS ? 

A. Because all these colours have 
different refractive susceptihiUties. Red 
is refracted leasts and blue the moet: 
therefore, the blue colour of the ray will 
be bent to the top of the prism, and the 
red will remain at the bottom. 



, Here the ny AD (rrueived on a priiini at B), would have the blno 
uirt bent up to C tbo yellow part to O; and the red part no 
mrther than E. 

Q. What it meant by the bbvbaotioh ^ a 
rayf, 

k. Bending it from its straight line. 

V Thai Uta ray AD of the last fl^re la refracted at B into ttina 
eonraea. C» D, and K. 

0- What if the cauee of a rainbow P 

A. When the clouds opposite the sun 

HAS 
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are ^very dark^ and rain is still falling 
from them, tiie ra3's of the bright sun 
are divided into colours by the rain-drops, 
as they would be by a prism. 



l<et A, It, (iiifl C bv three dropit ot iiwi ; stA, SB, and nC, tliree 
ra}B of the nun. They lire all divided uuo three coloura, by the 
drops of ruin on nrhieh they fall, and are rettt'cled towards the cys 
mtD. 

But since the coloured rays are bt'nt In different degrees, and the 
drops placed at different heights, only one colour from each enters 
the eye. 

Hence the eye rcreivea the least rrh-onprible (red) ftrofn A; the 
next IcuHt (yellow) from B; luid the most leiriingible (blue! fromC. 
As, however, inuiiv fliops aie ^illlilul .'3 circuiiistunceo wito regard 
to the eye, arched bunds of colours aic visible, constituting th^ 
rainbow. 

Q. Ik>es XTEitT person tee the sajib eolauit 
Jram the BAhiE droi>a i* 


■WKWWMlMMMMMaMI 
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A. No: no two persons see tftc same 
rainbow. 

To another apeetator the raya from RB might be reA Inatead of 
rellow: the ray from SC, yellow; and the blue might be reflected 
from some drop below C. To a thint iierMin the red may iunM 
Trom a drop above A, and then A would retteot the yellow, and n 
the blue, and ao on. 

Q. Wh^ are there often two raikbowb, eU 
one and the same time T 

A. In one ruinbovr we see the ravs 

if 

the sun entering the rain-drops at the 
top, and reflected to the eye from tlie 
bottom. 

In the other rainbow, we see the rays 
of the sun entering the rain-drops at the 
bottom, and reflected at tlie top, whence 
tb^ reach the eye. 


h 



BerethiraySA tofthepitmary rainbow) etrlkea the drop HAf^ 
la refracted or bent to B,-4a then reflected to C, where Itiarofrioiad 
fgnin, and reachee thp eye of the apeetator. {Ses p, 414*) 
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Hen the ray SB (of the secondary rainbow) strikes the drop at 

Is refracted to A|—is then redccted to C,—is attain reflected lo 

when It is again refracted or bent, UU it reaches eye of the 
spaotator. 

Q. 'Why are the coloubs of the second bo» 
Jl HETXBSEO ? 

A. Because in one buw we see the 
rays, which enter at the top of the rain¬ 
drops, refracted from the bottom; 

But in the other bow we see the rays,, 
which enter at the bottom of the rain¬ 
drops (after two reflections) refracted 
from the top. 

Set figure on neett papa. 

c 

Here ABC represent three drops of rain in the aaownanr (or 
npper) mAiivBow. 

The least refraeted line is km, and blvi the meet. 

80 the BLvn (or mail refracted rajv) of all thedroMintheporitinn 
of At'-Ahe TBUow of thoae In the podtion of B, ana the mm (or tile 
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Imuf r«friiorod my*) of iho in went ilr»|xs ikU lueei^Uie eje D| MM 
form a rainbow to' the Mpectator. 

The rvoHon why the primary bow exhibite the stronger ooloun 
la th.e—becuuse the cnlonn« are soon liftrr one reflection and two 
refrnctbmH: but the colourii of the tK^cimilary (or upper) rainbow, 
nadergo two reflertione and ttm refractionn. 

(^e Jtgwro on p 413.) Here alao the least refiracted ray la uea, 
ana the moat refracted blvb (oa in the former eoae); hot the poaitleb 
of each la revened. 

Q. Why does a boap bubble exhibit such a 

VARIETY of COLOURS ? 

A. » Because the thickness of the film 
through which the rays pass, is con- 
istantly varying. 

Q. Why does the THicinnsBS of the piLif 
effect the OOLOUe of a soap bubble T 
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A. Because cliH'erent degrees of thick¬ 
ness in Hie film produce different powers 
of refraction ; and, tlierefore, where the 
thickness of the film varies, different 
colours reach the eye. 

I 

Wbn’e ft Mpot on tb<» bnhlilp frrowR excMulTely thin, It ftppeftri 
blucki becftURc it then tran^UklLl» all the light and reflecta none. 

Q. Whif i» a aOAT VDuaLE to eomtar.fly 

CHAVOISO it» THICKNESS i* 

A. Because water runs down from the 
top to the bottom of the bubble, till the 
crown becomes so thin as to burst. 

Q. Why are some thinyt tbanbpabent P 

A. Because they are so constituted 
as to allow the vibrations of light to 
be uniformly transmitted through their 
substance. 

Q. Why are tome th inge NOT tbanspahent P , 

A. Because they ai'e so constituted 
as not to allow tlie vibrations of light to 
be transmitted through their subftauce. 

Therclbre they are seen by light reflected back from them, inatrftd 
of alloiriiif other bodies to be seen by light tnuumitted through 
them. 

. Q. Why OTfl'DBY PAPEB and calico (which 
are opaque) made franttpareni hy beiny oiled? 
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A. Because the pores are fillec^ by 
the oil, which has a diH'erent refractive 
power to the substance of the paper 
itself:—by this means the substance 
acquires the property of transmitting 
vibrations of light. 

Q. Why are some thinye siifNiNG, and 
ethers dull ? 

A. Becnnse some things reflect rays, 
and are hriifhi ; l»nt others absorb them. 

Q. Why do UE8EHTS dazzlk from sunshine f 

A. Becniise each grain ol‘ sand reflects 
the rays of the snn^ like a mirror. 

Q Why are the EiiOEn 0 / clouds more 
LUigiNOUS, than their clnthks? 

A. Because the body of vapour is 
thinnest at the edges of the clouds. 

Q. Why is a ray oj light composed oj 

*TAR10UB COLOURS ? 

A. To vai’y the colour of different 
objects. If solar light were of one uni- * 
form colour j all objects would appear of 
that one colour ^ or else black. 

Q. Some things are of OKE colour, and 
some of ANOTilER. Sxpfain the cause of this. 

A. Every ray i»f light is composed of 
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all (lie colours of the rainbow; and some. 
things reflect one of these colours, and 
some another. 

Q. Wht do some things reflect ova cOLOim, 

ofu/ some avotheb 7 

A. Because the surface of things is 
differently constructed, both physically and 
chemically. 

An the thicknem of t oord afVpcts the tone of It, so the thickneM of 
a lainina affects its colour, as inaf be seen in a soup bubble. Thin 
tight cords nrcalucc sharp shrill sounds, and thin Inniintc produce 
ktue and tsolet colours. Thick Zoom corda produce deep baaa Munda* 
and thick lainin» red colours. 

Q. Why is a Tior.ET BI.7E 7 

A. Because the undulations of ether, 
which touch its surface, are thrown back 
with the utmost rapidity; as the undu¬ 
lations of sound from a very thin tight 
cord of an ^olian harp. 

Blue, or rather purp.e, is the h igh h rhle vihration of liffht, like the* 
Upper C in music. In order to prixluce violet colour, the undulations 
or ether must be Ai)9 millions of inillions iier second: and in order 
lo make high C in music, a cord must vibrate 516 timoa per aeomui. 

Q. Why is a bosk bed P 

A. lied is tlte deep bass vibration of 
ether, in which the undulations are dl 
slow as tliey possibly can be, in order 
be apparent 
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Hcbce the blind man, who laid *■ tli« ileip Matt of t tnuDMC «M 
■varlet,** fell an aBalogy, wbieb icienoe corroboratea. * 

To fwoduoe red. the ether nmat be Jerked off the eorlhee of the 
body at the rate of 477 miiUoiia of miluona rlbratioiia In a aeeondt 
and in order to make low O in muaio, the air rnnet vibrato ealy M 
limeemaaecond. 

Q. Why it a fbihbobi tiiiLOW P 

A. Yellow is tnade by the medium 
vibrations, as the middle Cl in music. 

Q. Why are tome thingt BLACK, like eoaltt 

A. Because their surface will not 
reflect tlie undulations of ether which 
touch it: in consequence of which, they 
cease. 

Theee earfacm are to light, what inaonoroiui eubatanoee are to 
mund, 

Q. Why are some things whitk^ like a lily t 

A. Because their surface is so con* 
structed as to set in motion the undula. 
tions of ether, so that all the rays are 
.reflected together, as harmonious tones 
in a full chord of music. 

Q. Why are fboth, bfbat, many OhOxroB,, 
fix, vniB, TaREAJ), ^e., ^c., white f 

A. Because tlie^ consist of an infinite 
*Dumber of little particles piled one upon 
another, which are abla to reflect all the 
coloured r«vB, 
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Or Whjf are BONXS whUe t 

A. Because they are composed of 
Tery small straight pipes, capable of 
reflecting all the colours together: 60 f 
would be no thicker than a hair. 

On the eoloor of imow, aufror, aalt, &e., «ee p. SSI. 

Q. JVhy are the leaves of plants green t 

A, Because a peculiar chemical prin 
ciple, called cho'ropliyll, is formed wilhii: 
their celh. 

ChloTophyll (a rrnn lw*.f) to the green nutter 

el vegetable dubatiuicce. /Vonounr# klo*-ro-flll. 

Q- Tr/iy are leaves a light green in spurn'O » 

A. Because the chlo'rophyll is not 
fully formed. 

Q. Whg do leaves turn BitOWN in AUTUlCN ? 

A. Because the chlo'ropliyll under* 
goes decay; and is not replaced as it is 
iu spring. 

Q. are plant! a palb teuoit, when 

kept in the dauk 

A. Because chlo rophyll can be formed 
only by the agency of the sun's rays. 

^ Why are potatoes tslia)w F 

A. Because tliey are grown under¬ 
ground : and therefore, can form no 
cldo rophyll in tlnir tubers 
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Q. Why are potatoee (ahioh grow xx^ui> 
to the air and light J obkkh t 

A. Because chlo'rophyll is formed in 
them, under the influence of the sun's 
light. 

Q. Why do the stabs twisku ? 

A. Because rays of light, proceeding 
from the same centre of vibration, destroy 
each other, owing to the inequality of 
their paths, producing recurring periods 
of momentary darhiess. 


The dtlTcrinff refrun^blUty of the aimofipherio avata pasaed 
thruuffht iH the prineip.il cause of tlio inequality in the motion of 
the ^cocasive aystcms of waves. 

The elmil.iritv between sound ami llfrbl has been already adverted 
to in pp. 418, 419.—^In this particular we find another forcible re- 
■emblonce, via.: 

I. Two BouNDa inranciPTiNO kach omn'a oaciLLATioxa at 
opposite phaBea, will aoru aa bilsnckd. 

TIbrate a tuninft fork, anfl hold it over the mouth of a nlaaa 
beaker, the air will instantly awume aonoroua nbrationa, and a 
tonr will be produced. 

Now told a banker at rlirbt angles to the other, and the mnsic^ i 
tone wilrinstantly cease. Withdraw the second glass, and the tone 
returns. Hold it again at right angles to the other, and the tone ii 
•ilenoed; and this may bo repeated several times. 

II. So alat TWO rats op liout i.vTaacaprijia baob otksb al 
opposite phaa^ will paoovea darkness. 

Beenuse the deprcsRlon of one set of wares will be exaetlr men* 
anred by the elevaiion pf the other act, und vic4 veruh. To exotau 
Ihia.— 


• % 
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WIVES. 


If B were fitted into A, as the depreseioD of B le eneLy eem- 
BCDsnrate with the elcTetion of A, the two wavy lines wonla mah* 
a loeel anrihoe. 



Afauit auppoM A the undulutione of one etari and B thoae of 
another, exactlv half a phase different, then it ia evident that the 
fievationii and aepreeaionit of A would be exactly destroyed by the 
deprewlons and elevations of B; and the result of such an Inter* 
fnrenee may be illnstrated by the following algebrale Ibnnnte: 




Heva A D is a wave, A C one phase, C D its oppoaito phase. 

Q. meve a stick (burnt at one endj 

pretty briskly boubd^ U seems to make a oibclb 
ot WEE, — WHY is tkisf 

A. Because tlie eye retains the imagt 
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of any bright object, after the object itself 
is withdraton; and as the spark of the 
stick returns before the image has fad^ 
from the eye, it seems to form a complete 
circle. 

Q. ^geparate^ffuret (ataikanmidahorse) 
be drawn on different sides of a card, and the 
card TWISTED quickly, the man will eeem to be 
seated on the horse ,— Why ur this f 

A. Because the image of the horse 
remains upon the eye, till the man appears. 

The Tbanmatrnpe is eonetnictrd on thia principle; it waa inTeiited 
by Dr. Pai i«. and fonsiatpcl at Hrst of a lilror of circular card, havini; 
two silk atriDKa fuatcncil at the two cxtrrmcH of ita diameter: by 
twiatlng the HtrlngH, the cui d is turned i ouiul a itb great rapidity, 
ind the man on one aide of the card m'ma neahMl oii the horae 
pain^ on the obveme ride. The niaindflcent confoi nnUionn of 
coloured a aves, by the same inatrumeut, ia a great ImproTciufait 
on the original toy. 

Q. Tf we look at a &kd-Ao/ fibs for a fete 
minutes, why does every ihiny seem tinged with 
' a BLUISH OBEEN ColoWT i 

A. Because bluish green is the 
“ ACOTOENTAL coLOUE ” of red: If we fijp 
our eye upon any colour whatsoever, we 
see every object tinged with its accidental 
colour, when we turn aside. 

** AeeldcBtal eoAonr,** mt ooie, p 4fb. 

4* 
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ACCinENTAL COt<OuKa. , 


doe% the eye perceive the aocidektax 
tiOLOlTB| when the fundamental one ie removed f 

A. Because the nerve of the eye has 
become tired of the one, but still remains 

iresh for the perception of the other. 

Q, If we wear dlue glasses, why does every 
thiny appear tinged with ouange, when we take 
them ojft 

A. Because oranrje is the “accidental 
colour” of blue : and if wc look through 
blue glasses, we shall see its “ accidental 

colour” when we lay our glasses aside. 

Q. Iftve look at the ^X!^ for a fewmomente^ 
every thing seems tinged with a tiolet colour ^— 
Wiir iff this ? 

A. Because violet is the ‘‘ accidental 
colour*' of yellow ; anti as the sun is yel¬ 
low^ we shall see its “ accidental colour” 

blue^ wlien wo turn from gazing at it. 

Q. Does not the dark shadow (which seems ** 
to hang over every thing, after ive turn from 
looking at the sun) arise from our eyes being 

DAZZLED ? « , 

A. Partly so: the pupil of the e3’e is 
very much contraHed by the brilliant light* 
of the sun, and does not adjust itself 
immediately to the feebler light of terres¬ 
trial objects; bu&, independent of this, 
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the ** ACCIDENTAL COLOUR ” of the, SOD 
being dark violet, would tend to throw a 
shadow upon all things. {See p. 383.) 

Q. JVht/ is BLACK qlass far speetaeles ths 
BEST for wear^ in this respect f 

A. Because white is the accidental 
colour of black; and if we wear black 
glasses, every thing will appear tn white 
light, when wo take them oil'. 

Q. Wkp does every thirty seem shadowed with 
a BLA.CK MI8T, when we take of our common 
SBECTAOLRS ? 

A. Because the glasses are white: 
an^ black being its ** accidental colour,” 
every thing appears in a black shade, 
when we lay our glasses down. 

The ftccidmtal oolonr of red li bluish greoL 

„ „ „ of orange „ blue. 

,» tr »t of violet ,, yelloir. 

„ ,• „ of black M white, 

and the converae of this in true 

The accidental colour of bluUh green Is red* 

O n If «• of blue „ orange. . 

It •• „ of yellow M 

M ^1 „ of white ,1 black. 

(The law of an aeddenud eolour is this—The accidental eolonr ■ 
always half the spectrum. Tbun If we take half the length of the 
spectrum by a pair of eompasses, and fls one leg in any eolour, the 
other leg will hit upon its accidental eolour.) 

N.B.—^Tfae spectrum meane the seven colours (red, orange, yellow, 
green* bine, indigo, and violei,) divided into seven sfuof oaiiaa^aBa 
ptaeea side 1^ eide In the order just numUoned. 
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CHAPTER XXVIII. 


SOUND. 


Q. How it wvvj> produced t 

A. The vibration of some sonorous 
substance produces a corresponding mo¬ 
tion in the air, which strikes upon the 
drum 0 / the ear, and gives the sensation 
of sound. 

Q. JViat ore husicaIi b(>(tm>b ? 

A. Regular and uniform successions 
of vibrations. 

Q. Howfast does bound tbatel P 

A. About 13 miles in a minute, or 
1149 feet in a second of time. 

Light vouUl go 8 times round the whole earth, whDe lofuiid U 
guiug its 13 miles. 

Q. Why are soux t/iinys sonorous, and others 
NOT P „ 

A. The sonorous quality of any 
substance, is connected with its hardness • 
and elasticity, 

Q. Why are cotpeb and ikon •onorvut, 
md not UKAD r 
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A. Because copper and iron are hard 
and elastic; but lead, being neither hard 
nor yet elastic, is not sonorous. 

Q. Of what U BEI>I/>MBTAL made ? 

A. Of copper and tin in the following 
proportions:—In every 5 pounds of bell- 
metal, there should be 1 lb. of tin, and 
4 lbs. of copper. 

Whtf it t/tie mixture of tin and copper 
need for bell-metai. ? 

A. Because it is much harder and 
more elastic, than any of the pure 
.metals. 

Q. Why it the sound of a bell stopped, bp 
Toccuwo the bell with our finger? 

A. Because the weight of our finger 
stops the vibrations of the bell: and as 
soon as the bell ceases to vibrate, it ceases 
‘ to make sound-waves in the air. 

Q. ff^hg does a sPEix bell malie a hoarse 
disagreeable sound I 

A.'* Because the split of the bell 
/iauses a double vibration: And as the 
sound-waves clash and jar, they impede 
each others motion, and produce discor¬ 
dant 8<tuud^ 



4^ ilDBICAti SOUNDS. 
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4). Why do nDOLi-STiUNOS yir$ mutieal 
mnmd$J 

A. Because the bow causes than to 
vibrate ; and this vibration sets in motion 
the sound-waves of the air, and produces 
musical notes. 

Q. Why doe* a dmtm xound f 

A. Because the parchment head of 
the drum vibrates from the blow of the 
drum-stick, and sets in motion the 
sound-waves of the air. 

Q. Whi/ do Musio\L OLASSKS ffiue sound f 

A, Because the glasses vibrate when 
they are struck, and set in motion the 
sound-waves of the air. 

Q. Why do flutks, de.y produce mmkal 
Bounds f 

A. Because the breath of the per¬ 
former causes the air in the flute to 
vibrate ; and this vibration sets in motion 
the sound-waves of the air. ^ 

Q. Why do piano-fobtes produce musical 
sounds f 

A. Because each kei/ of the piano 
(being struck with the finger) lifts up a 
little hammer, which knocks against a 
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siring ; and the vibration thus produced, 
sets in motion the sound-waves of the air. 

Q. Why are some notes b\88, and some 
TBEBLB ? 

A. Because slow vibrations product 
bass or*dcep sounds ; but quick vibration^ 
produce shrill or treble ones. 

The derpeAt bAa§ aound ^uiliblo ia produced bf 89 ribratljiu Iji a 
•econd« the aharpeat treble M<mnd by 1'»,(KN). 

TU? note of luiy liiirhor ocf.ive im pruduecfi by twice an many rlbm- 
cloiiH, ua the c<>rre>4|it)ii<liT;(r note of the oetave b low. Tbiia If C on 
the piano be produeed by vibi.itioiiH in a NToiid, then the octave 
(or eighth note hnjh-r) would be produeeil by 516 vibrations in the 
•ome time, and the ciirhih note lowtr by 12‘J vibrationa. p. 418.} 

Q. Why is an instrument flat, when the 
strings are unstbcng ? 

A1 Because the vibrations being too 
slow, the sounds produced are nut shrill 
or sharp enough. 

Q. Why can persons^ liviny a mile or //iv> 
from a town^ hear the hells of the toion^hurch 
. SOMETIMES, and not at OTUEUS ? 

A. Because fogs, rain, and snow 
obstruct the passage of sound; but when 
tlio air is cold and clear, sound is propa¬ 
gated more easily. 

The direction of the wind will often aceonnt for thl* fact 

Q. Why can we hot hear sounds fas those 
of distant church hells) in UkiST or enowy wealhsfr^ 
so well,as in vine wenlharf 
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A. Because falling rain or snow ■ 

interferes with the undulatums of the 
tound-waves, and stops their progress. 

Q. Whf can we heab d>ttant cloche uotfi 
Jietinetly in clear coiiS weather t 

A. Because the air is of more unt*' 

f 

form density, and tliere are fewer currents 
of air, of unequal temperature, to in> 
terrupt the sound-waves, 

Beiddn, dciue air oau propagate aound-varea more readily thai 
rarer air. 

Q. Whitf can persons (near the poles) hear 
*he TOICEB of men in conversation a mile distant 
At winter time f 

A. Because the air is very cold, clear, 
and still ; in consequence of which, there 
are but few currents of air of unequal 
temperature to interrupt the sound-waves. 

Captain Rm Leard the Toicea of hia men in eonreraation a miU 
and a half from the apot where they atuod; and Lieutenant Footer 
held a ronveraation with a man acroaa th<* harbour of Port Bowcn» 
(m the North Sea,) a diatance of a mile and a quarter. 

Q. Why ore not sottnds (such ae those of ^ 
distant ehwrit tiellsj heard so distinctly on a HOT^ 
BAT, as infi'^ty weather f 

A. 1st—Because the density of the 
air is lees uniform in very hot weather: 



SCCND tOUDXST OT NIGHT. 4%1 


2ndly—is mor« rarefied; and, oon- 
tequently, a worse conductor of sound: 
and 

8rdly—It is more liable to acddentai 
twrrenU^ which impede the progress of 
sound. 

Q. can tM not ’heair cotmdt (tuck at 

those distant clocks) so distinctly in a thick 
MIST or HAZE, at in a clear night t 

A. Because tlie density of the air is 
not so uniform when it is laden with 
mist; in consequence of which, its 
sound-waves are obstructed in their 
progress. 

Q. Why do toe hear sounds better ly hiobt, 
than by sat 'i 

A. 1st—Because night mr is of more 
.uniform density^ and less liable to acci¬ 
dental currents; and 

Sndly—Night is more still, from tht 
' suspefksion of business and the hum 6f 
luen. 

Q. why is the oir qf more VJtvromt den¬ 
sity by HieBT, than itisly dayf 

A. Because the breezes (created by 
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therActiou of the sun’s rays) generally 
cease at night-fall. 

Q. Ilout should FARTITTOV WALLS he mode^ 
fo PBETENT the voices in adjoining rooms Jrom 
being heard? 

A. The space between the laths (or 
canvass) should be tilled Avith shavings 
(or saw-dust;) and then,no sound would 
pass from one room to another. 

Q. Why would thavingt, or taw-duH, pbi- 
TSNT the transmission of sound Jrom room to 
room ? 

A. Because there would be several 
different media for the sound to pass 
through: 1st—the afr: Sndly—^the laths 
and paper: 3rdly—the saw-dust or Sa¬ 
vings : 4thly—lath and paper again; 
othly—the air again: and every change 
of medium reJsts the progress of the 
sound-waves. 

Q. ftHtif eon dbif people hear through an 
BAB TBVMPET ? 

A. Because it restrains the spread of 
the vokct and limits the diameter of 
sound-waves; in consequence of which, 
tlteir strength is increaaed. 

Q> Why are uu';miainb noieekee and quiett 
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A. Becaase the air of monntai n a is 
very rarefied; and rarefied air is a*bad 
medium for conducting sound. 

Ob the other hand, alight aouBda la a diTing-bell, when the air la 
vach condensed by tiie upward preanire of the water, are rory 
hitense* and aometimea eren painliiL 

Q. *How do you know^ that the rarity Affair 
UiMiviBHES the inteneity of sound f 

A. If a bell be rung in the receiver 
of an air pomp, the sound becomes 
fainter and fainter, as the air is exhausted; 
till at last it is almost inaudible, 

Q- What ie the cause of echo ? 

A. Whenever a sound-wave strikes 
against any obstacle (such as a wall or 
hill^ it is reflected (or thrown back); and 
this reflected sound is called an echo. 

The aame lawa gorem eeho aa light. (Set p. 887.) 

Q. tViat placet are most famtmt for lOBA? 

A. Caverns, grottoes, and ruined 
abbe 3 r 8 ; the areas of halls; the windings 
of loag passages: the aisles of cathedral 
churches: mountains, and icebergs. 

° -kQ. Why are eaeemt, and grottoee, vamov* 
fitr SOHOXS P 

A. Becaase the sound-waves which 
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'eanpot pass throngh the corem or ^tto, 
are driyen back again from their sides. 

Q. WJt^ an hdU, winding poitaga, 
and eathedral aitlet, fah ovs for xcboxs ? 

A. Because ihe sound waves cannot 
flow freely forward in them: but strike 
against the opposing walls and are 
beaten hack. 

Q. Whg an KOtrirrAnrs and ieaierg* 
OiMOVefor KOHOXB? 

A. Because they present an insur¬ 
mountable barrier to the sound-waves, 
and throw them hack again. 

Q. Why do not the waixs qf on urdinary 
Boou or etnall church produce perceptible XOHOV 

A: Because sound tiuvels with such 
vdodty, that the echo is blended with the 
dnginal sound ; and the two produce but 
hne impression on the air. ' 

Sonad travela IS milea In a minute; and no perfect celurli heard 
uiteea the sutflice (agninat which the aound etrikea) la OS feet feom 
die (Imc whence the aound originall; proceeded. 

Q. Why do very la box huildinye (m ^ 
drdU)t often bktxbbbbati the voice tf ike 
epeakert ' > * 

A. Because the walls are so for ofl 
from the speaker that die echo does not 
get hack to Hms blend with the original 
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Kound; and, therefore, each is heard 
separately. 

Q. Wiff io aoKx m/iMf e»ty' oai 

9^Uahl$? 

A. • Because the echoing.body is rery 

.near. The further the echoing body is 

off, the more syllables it will r^ect: If, 

therefore, it be very near, it will repeat 

but one syllable. 

•/ 

Q. Why does an echo sometimea repeat two 
or more eyllables f 

A. Because the echoing body is fat 
of; and there is time for one reflection 
to jpass away^ before another reaches tiie 
ear. 

K.B.—AO Um •yllablet miist be fttUrud before the echo of 
first avllable reeehes the eer—If, therefore, e person repeats seven 
pjllables In two eeoonds of tinne, and hears them all echoed, the 
reflectinf object ie 1142 feet distant; (because sound travels 114S 
feet In a seoond, and the words take one seeond to po fe the refleet* 
ing object, and one aeoond to rttum.) * 

Q. Why ar$ two or more nenom eometimee 
hearSf 

A. Because separate reverberating 
surfaces receive the sound, and reflect it 
in successioi^ 

fleftteenaitee ebowe Olacfner (flooOand) seer e mansion ended 
BioeneethsieaveiTminailuhleednOi if a tmmpeter plape wluub 

F B 8 
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WINDOWS BJlTTLK. ‘ 

> 

ihfl Mho will begiA thoMiBotawMidrM^tltinoeeontoljt-u 
toon M^hii 0 cbo bai cesBed, anoihtr will ecbo the eime tune la a 
lower tone; wnd ifter the second echo has ceased, a third will ene- 
oeed with equal fidelity, though in a much feebler tone. 

At the Lake of KlUamey, in iMLAim, there is an echo, which 
plays an eacellent **Mcona** to any simple tone played on a bugle. 

Q> Whjf ^ wnsowi 1U.TTU what oabti 
panbjfa houtef 

A. 1st—Because glass is sonorous;' 
and the air communicates its vibrations 
to the glass, which echoes the same 
sound: and 

2ndly—The window-frame being sJuu 
ken, contributes to the noise. 

Window frames are shaken, 1.—By soond-waTcs im^nglnp 
against them: 2«—By a ribratory motion communioated to them by 
the walls of the houM, 
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Q. Wh]^ do ike bubbueb m 0 oup qf tb* 
rouge round the aisxs ^ the evt? 

A Becanse the enp odractf them. 



ATTRAOTIW. 

Q. WT^ do all tkt atta »VM*v»n,toad 
toward* the aims on** t 

A Because the large bubbles (being 
the superior masses) attract them, 

Q. • Why do the BVBBtss a ovt or tba 

FOLLOW a TBA'BPOOB ? 

A. Because the tea-spoon atlracts 
them. 

Q. JtThy are the streb of a pood eovered 
tnth LEB.TBB, while the uiodlb tff the pond ie 
quite CLBAB P 

A. Because the shore attracts the 
leaves to itself. 

If theie be any wind atirrlniTf U will drlvn floating bodlca to ooa 
tide independently of this attructiee force. 

Why do all fruitn, (when $m>eredJrow 

the tree) tall to the eabtu ? 

A. Because the earth attracts them. 

Q. Why dopereone (who water PLAirrs) very 
often pour the water into the sauoea, and not 
over the plants P * 

A Because the water in the saucer 
is drawn up by the mould (through the 
■ hole at the bottom of the flower-pot) 
and transferred through the root to tihe 
stem and leases of the plant by CAPnxAHT 
ATTBAcnoM. {Scc p. 7G.) 
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Qi- Whj/ ii vefetatUm on tie maboiv ^ a 
UVXB more luxvbust, than in an open jibld ? 

A. Because the porous earth on the 
bank draws up water to the roots of the 
plants by capillaey attraction. 

Q. Why it a ivur of suoab (l^ at the 
bottom of a cup) eo Loso in meltibo 1' 

A. Because (us it melts) it makes the 
tea around it heavier: and (so long as it 
remains at the bottom) is surrounded by 
tea fully saturated with sugar; in con¬ 
sequence of which, the same portions of 
liquid will hold no more sugar in solution. 

Q. Why doet a iwr of bosab UEtT mart 
QUICKLY, when BTIBBED A^OUT ? 

A. Because Jrcsh portions of unsatu¬ 
rated tea come in contact with the lump, 
and soon dissolve it. 

Q. Why doe* a piece oe buoab (held in a 
rpoon od the top of our tea) melt very bapillt I 

A. Because, as the tea becomes 
sweetened, it descends to the bottom of the 
tup by its own gravity; and fresh portions 
ef unsweetened tea are. brought con¬ 
stantly into contact with the sugar, till 
the lump is entirely dissolved. 
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Q. B.OU) eon a sick booh he ke^t nxmjroe* 
unh^hjf EBFLUTU. i* 

A. By sprinkling it with a solution 

chloride of Ume. 

Q. »Wky is cniORiDB qf uha used to 
/imitate a sick room ? 

A. Because the chlorine absorbs the 
noxious gases of Oie confined air ; and by 
this means removes both the offensive 
smell and the infection of a sick room. 

Q. Why does i.iHe destroy the offettswe 
smells of BISS, BESTBRS, ^0. t 

A. Because it decomposes the oifen- 
sive gases upon which the smell depends, 
and destroys them, by chemical union. 

Q. How can the taint of heat be removed * * 

A. Either by washing with pyrolig¬ 
neous ACID, —or by covering the meat 
for a few hours with common charcoal, 
or by putting a few lumps of charcoal 
into tlie valer in which it was boiled. 

Q. Why do these tlunys OESTBor the taint 
ef meatT 

A. Because they combine with the 
putrescent particles, and neutralize their 
oh'fusive taste and siuelL 
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Q, Whg aioM B«o>iu>oua, oottaoxs, vok- 
rnKW,and stasub, be vxuhed oeeationaJig vrilh 

tUfE-WHlTI? 

A. Because lime is very camtky and 
removes all organic matters adhering to 
the walls. ‘ 

Q. H'Ay M a dkad man TAiiUB than a lining 
one? 

A. Because at death the cabtilaoes 
are relaxed. So, also, after a night's 
rest, a man is taller than when he went 
to bed. 

Q. What it BLEEP 7 

A. Sleep is the rest of the hrain, 
and the sensitive and motor parts of the 
*nertxms system. 

** Motor** (fh>m the Latin mareo to more,) luone parte which are 
connected with uniniol iiiotiun. 

Q. Whg do tee not SEE, when we are aeUtf 
with owr ETEB OPEN ? 

A. Because the “ betina of the eye” 
is inactive and at rest (See p. 406!) 

Q. do we not amnin elemf 

A. Because the nen>'e of hearing 
(seated within the TXUfAMUif of the ear) 
is at rest 
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Q. Why do we not tastk, when mms are 
atleep f 

A. Because the nerves at the end oj 
the tongw (called papillee) are inactive 
and at .rest 

Q. Why do v>enotYva.uihenweareaeleept 

A. Because the ends of the nerves 
(called papillis) situated in tlie skin, arc 
inactive and at rest. 

Nome of the phenomeiui of dreamlnir Mem to ihow that the fteno* 
tiuns of the oifruna of m'iim are performed. It U the power of 
porcepUon rather that ia dormunt, 

Q. persont in sleep no will of 

their oum^ hut may be movtul at the will of any one f 

A. Because the entire nervous -system, 
upon some of whose lunctions the exer* 
else of will depends, is inactive and 
ft rest. 

Q. Why Wa DBEA.MEB no power of iv no- 
MINT or BEA. 80 K ? 

A. Because the farts of the brain'* 
concerned in the performance of these 
functions are inactive and at rest. 

’ Q. Why doee a person TEEL when he is 
TOVCHZD? 

A. Becan^ the ends of certain nerves 
which terminate in the skin, are excited ; 
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And •this produces a nervous sensation, 
called FBEiiiNO. 

The termfnatlon of the nemg mendoned areeeUed '"Peplllv.'* 

Q. Wky are persona able to taste dif JSB evt 

niATOtrsB \ 

A. Because the “ papili*® ” of the 
tongue and palate are excited when food 
touches them; and this produces . a 
nervous sensation, called taste. 

Q. What it the ute of taJiva T 

A. 1st—It mixes mechanically •with 
our food, reducing it to a soft pulpy 
state: and 

Sndly—It has certain chemical pro¬ 
perties, which 'greatly assist digestion. 

Q. Why doet the tarour of delieiout food 
make the mouth of a hungry man wateb? 

A. Because the salivafy glands are 
excited by the savour of the food. 

Thif to a wise provialon of God* who fhuR exdtee the flow of 
snliva hy the odoar of the food, before it to nccdflil to mesUdete and 
•weltow IL 

Q. Why it iAXTTA. frothy f • 

A. Because it contains <iir,*in order 
that it may introduce oxygen into tlie 
Stomach. 



ArPSNDIX OF inSCKLLANEOUS QUESTIONS 

Jbr tk§ w§€niou» rtadmr to Motoo, 

Tho ngvoi nfwio llM p«g% wb«f« mbi* aofiMl* ^bwI I ob mif btftvMl 

1. Why dopii abundnnco of d«v In tho morning Indleoto Uini Uio 
duy will wJlHBt p, 311. 

2. Why does an oor in Water appear bfnt t p. 4M. 

3. If a gieQe of brown paper be submitted to the ootbrn of a 
*uminp»p/aut it will catch Are mUch sooner than a pieoe of wbiui 
fiaper would; Why sof p. 1V5, 

4. Why does a blue dreas appear prssn by eandMipht f p* tS* 

5. Why does the sum look red In a fog f p. 145. 

A. An ink-pot on linen is Aral blacky why does it afterwards turn 
pritow f p. 419. 

7. Why is it dangerous to row a boat under a bridge? 

8. Why does a oandte Jiisker, f»pecially Jtuit prevlons to its being 
burnt out t p. 60. 

9. If the ** copper** (or boilerl attached to a kitchen range be 
Ailed with cold water aftrr tht tire baa Utneu lighted euiiie tinie» U 
wiU eery often burst: Why 1 pp, 120, 127. 

10. Why do all things appear b/acA in the dark f p. 418, 

11. Why are the JUig^sioues of out streets frequently loosonsd 
after a/rosf/ p. 3G7. 

12« Why is a room warmer when the window curtaina are drawn? 

pp, 162 , lea. 

13. Why are rooms much learmer for being IhmishtHl wllb 
dotdde doors and windows like Kensington Palace? pp. 182, 143. 

14. Why is iooss olotbing warmer than that which Ais close T 
p. i86. 

* 15. Why docs wetting a oomelian make it more frotupureM? t 

p 421. 

16. Why does painfiuy iron prevent it firom rusting t p, 259/» 

17. Why is a dall>?/e revived by sweeping clean the bobs, bara» 

aeh-grq^, the stove? pp. 52, 53. 

16. Why does stirring a dull fire serve to quicken it? pp. 52» 5a> 

19. Wby dues soapy water ** lather t" p. 305. 

^ 29. Why is well-made bread full of boles or eyes t p. 266. 

21« Why do the seats of a setod-iuif/ tom round? p. 113. 

22. If yon strike a Anger-gloac, why Is the oomtd idiemoem^ by 
|sne6<iig the glass with your tuiger ? p. 426. 

SI, Why doeo n wet eponys oleum a olate t p. MS* 



444 MISCELLANEOUS QUESTIONS. 

ft. Whjdoilfrf MiUsiMirtthaiimalJutprrTiiMutorMMir 

P.4tl 

U, Why doe* «II4( OTOT more mdilj thammterf p.8n. 

S6. Sir mmietur0 kt joa eaimot tee it ia oerUla poaitiani* 
Whynotr j».896. 

27. Jkut reij rwnlp filet hy night: Why loT p. 227. 

ft. Why does the cork 11 oda-itarer bottle nmke a iond report, 
vheti drawn t p. 10ft. 

29. Why dors the eerft of a iodn^rattfr bottle >fy olf, as soon at h 
hat been released from lUe bond which held it in 1 p. 277. 

30 Why donor JUmas and Ups ckap in froety and windy weatherT 
p 333. 

81. When a ibsdk suftsos'/ is dug or ploughed up, it turna of a 
reddish ftroien after a short time: Why is this T p. 2G0. 

32. W'hy arc denying vegfitabUs always wet f p. 284. 

S3. If a house be fneed with etueco to resemble stone, why docs 
the facing very often /take off hi winter, and leave the honte un* 
sightly T p, 3i 5. 

34. Why do the leutree of a ehandelUr teem tinted with such 
warioue and beautiful cotoure P p. 4U. 

35. Horn is traneparmt, why are mot horn tJUmnpt transparent 
altoT /». 416. 

36. WHien a glasier is mending a window, and eleans the paijt 
with his brush, w'hy do the loose pieces of putty (on the oppoetie 
fide of the window-pane) dance up and down f p, 293. 

87. When you rub a piece of paper with Indian rubboTp why It it 
fiudtyf p. 20. 

88. If you dry a piece of common brown paper by the fire, ai.d 
Iraw It once or twice between your two knees, why will it atick fast 
nthewaUt p. 29 

89. WhycanppTsonsbe/ieard(inaealinday)atapr«afsrdiatefMW 
an the sea, than on land T p. 430. 

40. The keigkt of moantaius may be aacertained by a barometer: 
Explain the reason of this! p. 335. 

41. Ilow does tiorcA aasist in giving a smooth glased eur/aee to 
huen f p. 421. 

42 If a drop of tealer be spilt on a table cloth, why will it mroad 
In alldiireotlontt p. 76. ^ 

48. WThy does salt prtaerM meatT p. 438. 

44. Why does meJtedspox become herd when ea/fi I p. 16fi. 

45. Wby doetpeinl often blister from heat P p. 873. 

48. Why are rotting leaeet hot t pp. 38, 288. 

47. Why are rofifiig Isoaet doaip f p. 283. 

48. Why does bread baeome hard, after It bae beea kept a fbw 
dmat p.ltf0. 



lfl$0ELLAN£OUS QUESTIONS. 

49, Why All IffJUlcvblchtte kept In tbt dark t p. ilk 

M. Why doet oil become fkick In I 

ftl. Whydoe«ajM(p- 0 immakeAlea(ir«MrlerhtatliepaBflfMUel 
k dlichArged fhMn lit p. 107. 

52. IVky doM «f«Mi meke the engine of a toeomotlte leMilIt f 

p lie. 

53. Why will hripht inm hat ite oo/iiki by being pat liitn n>lr« t 
p. 256. 

54. ^tliydoeefoHfidMem/etfflfriAeavMtluuionAplAiBt p.46i 

65. Whj^loea pein^ prrtmiA lofiod f 

66. Why docs mofA<t of pcorf show so nmny eoloam* ^ 

67. Why can you fill a dry §Um ifeyitHd the level of the brlmt 
pp. 466, 437. 

56. If you leave a little tea in your cup, and put your spoon In, 
w hy does the iea nwA to the apoon / p. 456. 

59. When figwer is poured from a bottle, why does it purple / 
p. 267. 

60. Why will hteifar matehea fpn«7e by merely drawing them 
across any rough suriaceT pp, 1(M, 2tt6. 

61. Why wiU they not Ignite, if they are dnmp f 

62. When our llkcniwr is r 'fiectccl in a looking-glass, the entfare 
linage is resersn/, our riyht chiH,k is the h/t cheek of the relieclion; 
It we lift our right urm, the rcttccliua moves the Ir/t arm, sdul elm 
vsrjo ; Why is this! p. 386. 

63. A ailrrr lea-siKMiii bet'Oines more hratrd by bot tea than one 
of tnjfprupr lut tal (os German silver, Nkkcli, &c.): Why T p. 171. 

64 If yon scrape a slip of paper with a knife, why wUl the paper curl f 

65. Wbydoestbesfopp/eofadccantersf/ek/asf,ifUbeputlndaa pi 

66. Why doea the atoppia of a amalling hottle often atickfnat f 

67. Decaying vegetables are first of a biownlsh tint, why do they 
, afterwards tom of a daep black f 

66. Why is sn oak struck by lightning more freqnently then eay 
other tree! 

69. Why does a loksfsr, which is black while alive, tom rad by 

being boilad 9 v 

70. does aahrimp, which Is nearly whita while alive, tom 
red by being boiled 9 

71. ysky is the akadaw of the eioon stronger thin the shadow of 
Vhesont 

72. Wby does hariakom take ont the red igiot la ekrth, prodased 




73. Why will portderod aufpkar foemek Jkra more tBpldly than 
water T 

74. Uow doesfferchatrvetDSfi^en Uacftf 


44j6 IflSCELLAHEODS QUESTIOljrS. 

75. Whj diooUl 00 fiil« 0 <or« be jn^nIaI f 

76* Why do bruk§ titm grtm, ifter thiy cxpoee d to 

Hie wettbwt 

77 When polatott ere hotted, vby ere those nt the leiy of the 
boiler cooked sooner than those nearer to the fire t 

78. If a silTcr apoon, irhieh has been tnmiahed hr an afg, or 
nibbed with a little aalt, why will the tarnish disajipeart 

79, Why are hooka discoloured by age or damp! 

89. Why does sour milk turdte f 

81. Why does cAvrninp milk conyert it into btiftor I < 

88 . ^liy does the aun or fire loood f 

83 Why docs the aun fade artificial eotoura f 

84. When a knife is shai penrd on a grindatone^ why is ei4 ot 
mntor used! 

85. Why does hreod beeome mouldu, after It has been kept a few 
daysT 

89. Why does nieof jfulrtfg sooner in hot, damp weather, than in 
ooldt 

87. Birds, alter they are killed, keep longer in their/eafAsrs than 
when they are plucked: Why is thisi 

88 . Why do planta, which are kept in a window, bend to the fffnsi 9 

89. Why docs Indian rubber cross pencil marks from paper ? 

90. Why does water rot wood 9 

91. Why does water maks a hianng noise when it is ported oa 
firs 7 

93. Why will hoi iron bend more easily than cold 9 

93. Why does tron turn first red and then white from heat 9 

94. Why does Aof water yt'rese more quickly than cold 9 

95. Why does water freeze more quickly than milk 9 

98. Why arc glue^ gum, at arch, and paste aflhesire! 

97. Why docs a railway train make more noiae, when It mnutsia 
Aver a bridge or meadow, thun when it runs over solid grouna / 

98. Why does milk boil more quick ’7 than water! 

99. Why will milk burn more readily than water? 

100. Why is it impossible to wt ite on greaag paper 9 

101. Why does rain ** bring denm the cold 9 ’* * 

103. Why does turpentine take out grease spots from doth* 

198. Why dost oxalicsxkA take out inA spots! 

194. Why does KMuany cotton or thread make it efronpsrf 

195. Why Is a sficA made.d^i5/e by boding Ut 

I06» Why does 8 MHiiire make land ferfifr 7 
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AD$oRHKR8 of heat ... 192 
bad, bright metal 197 
coiiductora... 192 

iron . 193 

light colors IDA 
Lisle thread 190 
rtfflectora ... 200 

stone . 197 

white. 194 

good, black. 192 


cloth... 192 
eyes ... 199 

w hid. 190 

dsik colors... IDo 
dull metal... 190 

soot. 193 

Accidental coLoite... 424 
table of ... 425 

Acetate of copper. 488 

At'ctic acid. 488 

Acid of drinks. 280 

• of fermentation 278 

dissolves ice. 373 

AcnviTT affected by cold 94 
by heat 90 

Aerated water. 277 

Aeronants feel pain ... 152 
Aged people far-aighi ed 408 
cannot walk 441 


rsoB 

Air.!... 244 

allecti'd by rotaiien 
of earth ......... 807 

always in motion... 803 
ascends when hot 301 
bad conductor^ 184 243 

„ radiator.220 

cause of its weight 330 
citv unhealthy 248,272 

cold . 184, 330 

colder than blood 188 
composed of 2gases 244 
coua^DBed by cold 301 
cooled byconvection226 


cooled by rain. 100 

cools hot iron. 253 

country healthy 248,271 
density dim. by rain 354 
descends when cold 301 

dries linen . 160 

dry, dense . 153 

dryer before noon 150 
sammer 150 

elements of. 244 

expanded by heat 107 
Ml of smells 157 

gets fire up. 51 

healthful. 271 

heated .220, 802 

jl * 2 



























INDEX* 


4<3 

Aib (e/mtinwd) 

hf sled not by the •uii302 
hot in Bunabine •. 233 

in « room.303 

InfluniniAble .... 201 
(tee hydtogen) 

InviBible.233 

Iftodi coldBBt • • • • 231 
,, At night .. • • 233 
needfal for fire •• 32 

nun-conduotor • • • 18 

preserved DormAl 230 
parilied by lighiuing 28 
rAdifites no heat .. 225 
niefied ABcends .. 301 
I, bad conduc¬ 
tor of sound 432 

a, by A crowd 207 

H brinifs rain 333 

,, noiseless •• 153 

nets iron. 238 

■till before a tempest 153 
2 onrreots in rooms 303 
nniform at night.. 431 
nee of oxygen in.. 245 

varies. 337 

n in temperature 352 
vitiated by a crowd 268 
weight of, cause • • 836 
Air-pump freexes water 376 
Aislcs famous for eclioeslSd 
colder than galleries 838 
Alcohol, elemeuts of.. 278 
from sugar •••• 280 
boiling point of 122 


Alb,»....112 

botti^ 278 

flat.286 

froth of.878 


wineraaaedbjbeat 112 


taaa 


ALBitale.. 288 

Alkali. 46 

Ammonia ..284 

Anemometer ..331 


Anglers hate a magpie 160 
Augle of incidence.... 38T 
refleetion «... 387 
Anhydrous sugar .... 280 
Animal fluids eondactors 14 
Aximal hkat ..••83,280 
from combustion 87 
life dependeui.... 23 ] 


Animals forebode rain 15a 
Ants love honey dew • • 226 
Appetite (tee hunger^ 
Apples full of air .. •• 100 

roasted.108 

soft ..••••••.. 100 

Apbil showers .826 

winds •••••••• 31^ 

Aqua fortis.. • •.. 488 

Argaiid lamps •••••• <84 

Armour safe in a storm 21 
Aruott's stoves smoke 60 
smell of sulphur 5^ 
Ascent in balloons paiua 152 
Ashes soften water .... 302 


Asses bray in wet weather 154 
Atmosphere (tee air) .. 318 
August winds ••••317,318 
Auxoba BonxALie ••^. 148 


sauacof •••••. 140 
coloured •••••• I4H 

sounds of. 140 

whits . 146 

Autninn tints.. 420 

Avsnues.808 

Avemo, lake of.. 270 


Axote (see nifro^cn) 
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rAOB 

Bales spontaneouBly ignite 68 


Balloobs cause pain«• 162 
inflated •••••• 112 

rise.112 

Bolls of tire. 6 

Balusters wet.223 

lianistgfs balu»ter$) 

Barley malted. 281 

Baromkter ........ 3«i^ 


afleeted by cold .. 846 
frost.... 3.M7 
licat I... d46 
■ndden rliungee 347 
ihiiiider 341 
tlittw.... 831 
wind.... 83d 
differs from tlier- 
niuineter • •.. 884 
ineeiitorof .... 84<i 

fall of. 848 

fluctuating .... 847 
bigii in April .. 8-16 
August.. 840 
dry air.. 339 
fine wtLr. 841 
June.... 846 
May .... 346 
N. E. wind 337 
September 346 
enow .. 342 
«w in January 346 
December 846 
February 846 
July .... 846 
moist air 840 
November 846 
Oclober 346 
fain.... 840 


e 

Baboiiictbb (oonCiNved) *ava 
low in S. wind.. 388 
thaw...*... 838 
torrid soue 346 
W.wind .. 388 
warm air .. 340 

rise of. 348 

rises iu fine wthr. 342 

rules tor. 348 

ijgus of falling 343 
rising 848 
sinks in foul wilir.342 
sudden change of 347 

unsettled.848 

use of. 838 

a weather glass 336 
to ntsur. heights 338 
to saiioiiB...... 887 

varies most.... 846 

least. 348 

when highest .. 346 
lowest .... 846 
Barren laud dewlese .. 216 
Bam notes in music 418,429 

cause of.416 

vihtations to .. 429 
resemble ecarlet 419 
Babi preser\eB flowers 218 
Bath I VO, dinger of .. 408 
prom, health 00 
with ether for 
iuflammatioo IW 
Beakere broken by beat 128 
BsAHa cold in winter 07 
live without food 98 
areOe, most hair 183 
Beasts eover^ with hair 182 
Beating iron makee itbol 90 
Beda dauip.... • • i04 


ttw8 
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Hiift, ^tded frothy •. 278 
frrmenUtion of 279 

flat .286 

frothed by heat 112 

■tala .286 

toor..280 

■onred by lightning^? 

„ not old beer 27 
■polled, if the vent- 
peg be left out 286 
yeast ferments «• 282 
Beer-vats dangerous .. 274 
Belli heard at a distanee480 
not in a fog 429 
eraeked sound harsh 127 
ringing dangerous 17 
■ileno^ by a touch 427 

metal of . 427 

Bellows . 52 

(See Clark*a Blower,) 
Bible explained I St, 218,350 
Bi-oarboiiate of lime .. 201 
Bins purified by lime . 291 

BibD s feathered. 183 i 

hot blooded. 97 

■mall, most down 183 

Black.419 

cloth warm. 194 

colour warm .... 195 ' 

cause of.419 

eyes. 199 

glass for spertanles 425 { 
hat red at sea-side 361 1 
bole of Calcutta . • p 68 

insonorous ..419 

kid gloves .196 

LEAD .205 

m prevanta net 260 


raes 

Black tnlet •••••••••• 150 

akin...... 19^ 

„ will not blister 19S 

tea-pot. 295 

9 , used by cotiera 204 
ft aetouahob . 295 
Warm ■ 195 

Blacks..... 61 

none to steamers 6t 
Blacksroitha strike fire 

by nails . lOU 

Bladders inflated. • 107, 301 

Blabs, blue . 47 

between the bars 4'* 
burns up coals •• 4U 

yellow. 47 

Blood .247,266 

purple 248 

red.247, 2t0 

starts from woiiuds 86 

Blowers . 70 

Blowing cools food 180,32J 

tinder. 101 

Blve .442 

cause of .. 418, 424 
resembles treble 418 

aky .. 146 

epectoclee • •. • 423 
subltroate • • • 488 

Broad cloth warmest •• \83 
Boot dead, smells • • • .^297 

fuel of. 89 

warm •• 87, 89, 289 
Boiler (see saueepaa,) 

BoiLiva .. 238 

WATEE bubbles 117 
fttnr of . • • • 204 
heat filed.. 241 



































Boiiivo 'Aoi 

WATSB DIBke« it ilAt 288 
is in t fsriDent289 
kept hot 209 
rtttles 110 

rnns over. •.« IIH 

swells.117 

one |wt iu Another 120 
rsMmd bj salt a. 121 
spoon 120 
sugar 121 


without toochiog 

*be bojler. 121 

p.#iiit .. 122 

Bones white . *120 

Boots hot when dusty 201 

Borers hot from use ,• I 0 >i 

Bottled ale. &c.. 271 


Brackish'water unfit for 
railway engines •.. • 205 

Bracing weather . 158 

Bradawls hot from use lOt 
Breaft brnt parities water 70 


heavy . 2 H 0 

made with yeast 2 HH 

Breakers. 220 

Dbbatu eilialed.249 

inhaled 247 


visible in winter 224 
Breathing described ,. 250 
difficult on luonnts. 250 
pf9^ioos to a storm 250 
Brbbzb at sea-side.... 327 


evening .320 

„ unhealthy 327 
land cool.* S 2 H 


•, healthy .. 827 
afialanda. 820 


4(i1 

eaea 

Bmub sm ooqI 327 


speed nl.***.* 881 
(set teuid) 

Brewing .. 282 

Bricks for oold feet. • • • 179 
Brick stoves 181 


Bricklayers, frost retards 375 


cover with atrsw 375 
Bright day eshilarating 151 
metal bad radiator 209 

Brilliancy.V* * * * * 

Bbjsb retards boning. • 121 
tested 377 

Bhitaib doiidy. 132 

grows warmer 168 
Baotb cooled by breatb 251 
convection 254 
„ stirring . • 254 

Bubblbb in tea.430 

of boiling water 117 

Burns cured . 103 

Burnt hreacl purifies water 78 
stick twisted 422 

Burning glasses.2. 8 

Calcining.292 

Calcutta, black hole of 208 

Calcareous.. • •»• 251 

Calico oiled transparent 410 

Culms.814 

Caloric. 1 

Cambnc hndkrchfs. oool 191 
Cambridge, rain of. • • • 858 

Cani>lbs .. 75 

burn.'. 75 

composite notannlfeil 88 
corpse. 298 


eotion hard to Mow out NO 
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Canolbs (amtinued) ^aob 

bum blue. 

Muly blown ouc 52, 79 
„ rekindled •• 53 

BZtiuguiBlied •.*. (^1 
M bj brenth 79 
paper B 1 
VLAMB described.. 77 
n hot........ 76 

hollow .... 77 

^ himinoiis .. 78 

„ makes kIs. wet 79 
„ Y>oiiited .... 79 

„ produces li^ht 77 
„ purple below 79 
„ tends upwards 79 
„ yellow .... 47 

„ OAS of . • 87,294 
held at a door.... 304 

hottest above the flm. 80 

give light. 77 

make gla«a damp. • 79 

need suuffing .... 83 
Palmer's not snuffed 82 
prevent seeing a rd. 396 
reflected in a window390 
rekindled quickly.. 33 
rush, easily go out 80 
shadow cast by.. •. 897 


smoke of. 83 

spirt. 161 


sudden light painful382 
used by miners .. 267 
wax, not snuffed •« 83 
C AMU OB balls hot •••• 106 


boring.104 

Canvass flower awning 213 

CaPiiLABT. 76 

siirsciioii.. 76 


Capillabt (coitlnut4) 


atumotion of earth • • 637 

„ sponge 76 

„ thread 191 

„ wicks 191 

combustion ... 86 

vessels. 88 

„ pervade body. • ^6 

Captain Rosa 430 

Capuchin . 


Cakboii .33, 36, 75 

ill the blood.... 26 * 
Carbonate of amiuoiiia 480 
lime 480 
Carbobic acid oas .. 2il6 
absorbed by leaves 251 

chokes.298 

cause of heat.... 290 
deleterious ...••• 266 
detected . • ••••.. 2o7 
dissipated by red ht. 276 
„ water 275 

in human bodies.* 87 

of the soil .2.51 

water . • ..... 291 

sources of . 275 

Carbeto. hydro, oas 293 
how procured 203* 
Carpenters' tools hot • • 104 

Carpets warm. 176 

Cabciaob, in a storm 20 
wheels catche^re 103 
windows misty.. 220 

Casks charred. 73 

Cart grease. lOlf 

Cathedral aisles famous 

for echoes . 4S3 

Cats in wet weather •• 156 
prawl by ni|;ht • • 864 
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pf sliort • I 
M rentedy 


• • 


• • • • 


4^8 

Cbimrit (ftfwMiiifffd) RAoa 
draught RUi|^ 6i|7l 
door inUplaaad 6h 
remedy •. ^ 
flue too long 61,113 

65 

need repairing 68 
„ eweeping 
of old hometdi. 
two fires 
remedy 

f alleys'.. 67 

festriea* •. • •• 66 
leuieUy...* 67 
wind 70,114 
China brokeu by water 128 

Chloride oflime. 

purifies water 73 > Chlorophyll. 420 

~ Choke dump ••••«.•■ S73 
CaoRcii bells heard 153,420 
eoDKtegutioD drowsy 270 

yards smell ..207 

Chyle .247 

Chyme...247 

Cider acid .. • • ..278 


CsTt ^conflmrad) 'aoi 
see in the dark.. • • 884 
wink before a fire 3b4 
CaTTLB low in wet wea¬ 
ther...... 164 

struck by lightning 19 

Caustic lime.430 

Imnar.4^8 

Caverns famed for echoes 413 

Ceilings sooty. 71 

CcLtAHS cold in summer 2>/8 
warm in wiuier 2h7 

Chalk.4H8 

Champagne acid.278 

Charcoal. 721 

had conductor 172 | 
fiEB very hot 72 
deleterious 274 ' 


68 

00 

60 

66 




removes taint 72 

Crarriro bread. 73 

^ casks .... 78 

wood .... 74 

Chemical actior .... 32 
dcvelopes beat.. * 2 

CuRSMiTa roaatfd crack 107 
not if sht 108 
Children bot-hlooded .. 
CuiMMLYdraughCcauae 

of. 

fuctory.long.. •. 


07 

64 

64 

flues ol Jong.. 03,04 ! 

„ short 64 j 
raised above a j 

house.68,64 i 

70' 

SMOKT .. 62 

in close rooms •. 62 ' 
remedf.... .. 


lighter than eoala 44 
soon healed.... 44 

will not blaze .. 49 

CiRBO-cuMULi'S clouds 140 
forebode drought 140 
how produced .. 140 
CiRRo stratus clouds 141 
forebode change 140 
how produced.. 140 

Cirrus eloudt .. 13” 

foretell fine weather 138 
hfjw wrudueed.189 
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rAOt 


Citisfus pale.248 

Citric acid .488 

Cicj air unhealthy .... 272 
Clark's patent blower.. 52 

Clay for fnmaca doors 181 

C?lean kettles . 103 

C 1 .KANLINE 8 S connected 
with the dietary • •. • Od 
poverty........ 03 

Clear day overcast .. 331 
(ire burns slowly.. 40 
nifflits exhilarating' 1.51 

CUMATR varies.304 

from forests..•• 107 

„ land.305 

„ nioimtaias 30.5 

„ sea .300 

„ soil.80.5 

,, trees...... 107 


Clocks heard distant . • 430 
not ill a mist 431 
Close rooms unhealthy 208 
Cloth collects no dew.. 215 
Clutiiks black, warm 194 
coarse not ditto •• 100 
dump ill stiinmer 217 
fine cloth warm .. 100 
b'kose,warmest.. •• 183 

silk. 101 

warm ..182 

want of, causes dirt 07 
wet dangerous •• 164 

white, cold.104 

M from sea spray 170 
•, not on wet days 170 

workmen's. 170 

Cloudiest countries.... 132 
Cmoos .130 


C LOU ns (continiitd) 9Aom 

absorbed by wind 134 
affect the wind.... 310 

eause of. 131 

cirrocumulus .... 140 
cirrostratus.* ..« 141 

cirrus .. 137 

classes of. 137 
colour of .... 134, 135 

com pound .140 

ciifiiiiln stratus .. 141 
cuinuhiH ........ 13S 


differ from fog, 130, 234 
disMipaled.... 134, ' 13 
di.st;'nee from earth 132 
edgcsmostlumiuous4l7 
electrical . 133 

electricity moves.. 137 
fall in rainy weather 354 
fantastic 183 

float. 130 

gather round hills 142 

heieht of.5,132 

hiKhest ••.«...• 132 
• highest in a fine day 132 
increased by wiud 134 
intermediate .... 139 

light. 123 

lowest. 133 

moniing red ••••135 

motion of..j, 130 

nimbus. 141 

foretell weather 138,141 
rain indicated by . 141 
polar currents affect 3 1 3 

red . 135 

round mountain tops) 42 

simple .. 187 

•lie of- ••••••• 13sl 
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Clouds (continued) ) 

sCrttas. 138 , 

.. 143 ! 

cUiekoessof. 133 

„ how aaeert<*ioed 133 

thnutler . 4 

vary in shape 133,313 
„ in colour 136,313 
whefe most abmiut. 133 
„ least „ 133 

nse of 1-12 

velocity of.331 

white .413 

wind affects .. 131, 114 
yellow 143, 1-44 

ff indicate wet 144 
Cloudy night warm.... 211 
no (lew . • 211 
opp.essive 150 

Coal black. 419 

. blazing.... 40 

for fuel.. 44 

• oas . 73, 204 

grotesque Ugiires of 42 
mines explode.... 204 

smoke. 4*1 

wetted when dusty 53 

Coke .. 67 

for fuel. 44 

8pont«meously ignites 58 
CoLU affects barometer 336 
condenses air •• •• 801 

colours. 195 

makes us love fat 92 
„ activity 01 
mountains.202 

* out of doors.330 

promotes hunger.. 93 

« soond...... 430 


VAOS 

Cold water eontalns heat 33 
Colder some things tUhn 

others .. 171 

Colds from wet ololhes 104 

Collapsing. 109, 302 

COLOUBS.410 

accidental •. 424 
akin to sound 418 

black .410 

blue.. 418 

*dark, warm.. 106 

green .4 JO 

light, cold .. 106 
of clouds 131, 135 
electricity.«30 

red .416 

vary. 417 

white . 419 

yellow.410 

Combining not mixing 2 a' 
Combustion (teejlre) 36 

animal. 67 

cause of. .18 

chemistry of . .33, ‘>9 
from fermenlutioii 5H 
elements of... • 36 

bent of. 35 

increased by wind 52 
^ the veins... • 86 

produces light.. 49' 
spoutanoouB .. 57 

CoMMUNICAT10NOfHNA?171 
Coiuposiie oaudles not 
snuffed •.••••.••. 83 

Compound clouds ,••• 140 

Compression. 105 

not condensation 105 
COBOBBBATIOI i05 
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»AOI 

CondeniMl air**•••••• 801 

CoilJNiOTIOV . 171 

not absorption 192 
C^MDUCTOBl, best •. •. 172 

worst .172 

animal fluids 14 
not absorbers 192 
of lightning.. 22 

„ dangerous 24 
donvKCTioii...... 2*26,2.'{8 

Convective currents 252,202 
eool broth 254 
„ iron 253 
Cooking vessels with 
wooden handles .... 173 

Cooper Applies hot hoops 125 


CoreaR forcondeirs. 23,172 

BoiioroiiB.426 

taniishes.201 

>I10LX draws •• 61 

roars.... 62 

not with open 
door 62 

Cork driven out bj heat 112 

Cornea....406 

Corns ache before raic 257 

CouPSB candles. ‘x98 

cold.. 9S 

smell .297 

Corrosive Bublimates .. 488 
CoTTOH bales catch fire 

spontaueously 58 

candles . 80 

liaudkerchiefi hot 191 
oiled transparent. • 421 

shirts warm. 1*)0 

wool bad conductor 191 
iConut Bumfurd ..«••• 191 


CouvTBiBt most ehmdy 132 
leoat cloudy 132 
Country air healthy 248,270 
CouHTBYiiBN ci^joy hlch.271 


ruddy .241 , 

Cowla ... 67 


Crowds bad in storms 18 
cause drowsfhess 270 
„ bead-ache 267 
vitiate air .... 257 
miLealtliy .... 268 
Crucibles of platinum 268 
CuMNART vessels •••• 208 
have wooden handles 173 
shutrid be sooty .... 208 
CuluvatioD promotes dew 216 
„ warmth 167 
COMULO-stratus clouds 141 
forebode change 141 

Cumulus clouds. 138 

forebode fine weather 138 
I, ram ........ 138 

how produced. l!^9 

Cup in a pie . 123 

use of. 124 

wby full of jniee 124 
Currents of air .302 


Damp balnatera.228 

beds. 164 

clothes. 218 

bnnse.223 

Dancing of olgects after 

rain. 156 

Dandelion bodes rain 157 

Dakoer in a storm ^ 12 
from barring abottera 18 

bells. r 

































Oavoeb (e^tinyeJ) 

OBrriagei • • • • 20 

crowds. 19! 

fifc-plscc •• •• 19 

from flocks •••««. •• 19 

herds . 19 

rings . 22 

risers . 14 

•steeples •••• 14 

thosires ...• lA 
trees.•••••.. 13 

walls .. 17 

watches • • • • 21 

Pabk colours warm .. I9d 
radiate heat 204 
Darkness from 2 lights 421 

Davy Sir U. ..290 

Daylight breeds hunger 91 
mitigates cold 91 

Daxzliiig ..417 

Dead bodies cold •.. • 98 

smell.... 297 
taller, dec. 440 

Oeatness.. 402 

Deal snaps in a fire •. 110 
ilHCAHTiNO liquor.... 287 

spirits 267 
December winds 917 

Decomposition .284 

Deep water freesss slowly 372 
Depression of spirits .. 100 
Dcscrat in a diving bell 152 
Deseift hot and dazzling 417 
Detonating powder.... 106! 

Dbw .210 j 

cause of •••••••• 203! 

dsletcrioos •••.*. 2271 
tiffexs from mist.. 226 . 

rain .. 233 } 


4ft7 

S 

Daw (eoHUnued) fAca 
diatilltd afts^— 

fine nighfll • 211 

heat.223 

west winda. 223 
on clothea .... 216 
eoitivated laud 217 

grass . 216 

hairs .224 

hat .224 

hollowa .... 214 

leaves ...... 215 

open fields 212 

valleya.214 

not in cloudy nights 211 
„ east winds 224 

winds.... 214 

., on barren lands 2l7 
M cloth .... 213 

^ deserts •• 216 

^ gravel.... 216 

metal •••. 316 

^ rooks.... 213 

M Bioaes.... 213 

wool .... 216 

under swningw.. 213 

„ heilges •• 212 

„ treca 212 

„ walls .... 212 

Dew-dbof round .... 229 

flattened.. 229 

roll on cabbages 230 

roses .230 

Digestion. 04 

Ditoiiiisbing glasses • • 399 
Dinner covers bright •• 2U0 
Dirt warm •...•••••• 96 

Djstabt bells heard • • 428 
olocas 430 
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INDEX 


Dihtamt {eoniinned^ »ao« »aob 

oljoGts small 3V9, 400 Drowned men restored 108 
„ invisible 401 Drowsiness at church 270 

light .. 407, 409 Drums . 428 

,, spectacles for 403 DiiY wood for Icimlling 46 

Dibtanck lessens. 399 ,, burns best 111 

makes invisible... 403 ,, snaps about 111 

Dintilled vinegar . 488 ‘ Driest months . 846 

DiviTs suffer pain. 152 Dublin, rain of. 358 

Diving bcdls CHiise pain 152 Duc'K dry in water ... 230 
Dormice cold in winter 97 noisy before rain 151 

live without food 9S * Du1l8ni*fuccsrudiatcbeat204 


Douus, ilraiight of ... 332 
shrink from dry 157 
swell from wot ... 157 
Dogs in wet weather 150 

Douoir fermented. 283 

set by . fire to rise 283 
Double concave glasst^s 407 
convex glasses ... 4U8 

Down warm. 183 

bod conductor ... 191 
Drained lauds warm 107 
Diuuain* at a door ... 332 
bloas a tlame 
outwards ... 803 

inwards . 304 

of a chiriiney 60, 64 

key-hole. 831 

window . 332 

slack . 60, 64 

Dreams . 441 

Drinking water... 291 

Dropsofdew rallonleavcs230 

round. 229 

shape varies 229 
ofrain roll on dust 230 

round. 253 

•ize»i»hsi 354 


! D(illne8.s .331, 417 

Dunghills hot . 290 

DusTV &boeH hot . 201 


cools wetted ... 66 

Kar trumpets. 432 

Kaktii, bad conductor 188 
cool after Buu-s<‘t 210 
f, in a fine night 210 
,, in summer ... 1S8 
covered with dew 2l0 
cruoks by frost ... 374 
crumbles in spring 374 
hardened b^' sun 169 
warm in winter... 188 
warmer by day ... 210 


fog . 228 

Frirtlieu tea-pots . 206 


set oil a hob to draw 206 


East WIND cold 319 

dry. 320 

prevents dew 224 
Eat more in cold weather 93 

less in warm. 93 

too much makes fit 90 
„ „ us ill 90 

XcBois. 433 





























INDEX. 


rAOK 

EcBost two or more 435 
remarkftble ... 43A 
KrrscTs or hbat ... 2, 107 

KrrsBVBBCKiici.277 

noon subsides 28A 
FfTerveecingdrauglUs.. *277 
Eoo, ciy^poiieiit parts of 
discolours silver... 

remedy. *284 i 

tmells oficnsirely . *2N5 * 

leHt<i brine .377 . 

ERypi not cloudy. 132 j 

Elder down wsrin . 191; 

Illkctricitt— 

ttlTrcts clouds .•••.. 133 
esiLse of tliiiudcr... 3 

eolnur of. 30 

developcs heuC. 3| 

eicited by friction . 29 ' 
fell at the elbows . 30 ‘ 

hot . 28 

moves clouds . 130 

odour of .. 30 

of clouds.4, 130 

positive and negative 16 
resinous dc vitreous 4,10 
Speed of 11 

Electric telegraph ..#• 81 
Klbmxits of air .... 38 
alcohol , 279 
• fuel .... 38 

sugar .. 279 

Fnietie tartar.488 

EaoLAiiu— 

grows wsrmer.. 167 

#iifDS of ..817 

east cold .... 310 
w n dry .... 8*20 


|69 

Enolakd (eonfhued) r*as 
it morning at 

tering plaeei 876 
WIND most prevalent 817 
»» north cold .... 320 

•• tf dry .... 820 

„ north-east dry . 822 
I, auiith rainy . • 8*21 
„ „ warm ., 8*20 

„ aouth-wcatrainy 322 
„ west rainy .... 8*21 

„ when highest.. 317 
,t „ lowest I. 318 
„ rain of ...... 358 

(See March winda,) 
Fpsuin salts ........ 488 

Ksqiiiinsux love blubber 94 
Equatorial current .... 812 

rains.859 

Ethfr... 4H 

boiling point of .... 122 
used for freezing.. • • 876 

„ inflammation 163 

„ acalds. bums 163 

vaporized. 108 

F.imipeau skin white .. 108 

Evai'uiiatioh. 162 

freezes.. 376 
of sea .. 309 

Eviziva breeze.326 

CLOUDS .. }85i l48 
» grey .. 146 

riNi 186» '48 

yellow . 148 

nAiaiiow.... 147 
Evergreens fro8t*bitlen 288 
Ewers broken by frost . 368 
£iPA«sioa by HBAT 107 124 
Ebplosiob of chestnuts 107 
• m a 2 
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FAOI 

EiPLOgiov of gunpowder 108 
mines .. 204 

Extingnithen. 81 

made of paper 81 
Slis affected by glasses 423 
,9 fire light 423 

„ sudden. 8H2 

„ sun.... 4 23 ' 

eontracted by light 303 I 


black .. I WO 

eonform to light .. 8^3 

cornea of.400 

negro's dark .... 100 

retina of.400 

two, use of.3H5 

see single. 880 I 


ExanciBB-^ 

good for health • •. • 90 

produces appetite . • 00 

,9 warmth .. 00 
want of produces fat. 00 
99 sickness 90 

Face soon scorched .. 203 
Factory ohimneys .... 64 


Fanuing . 185 

Fanlight..,..408 


cause of .... 408 
n spectacles for 408 
Farm bouses smoke .. 60 

Far from gross eating . 90 
lasinesa .... 90 
men swim best .. 372 
pleasant in winter. 02 
not in sommer.. 001 


white .4191 

Faatberawann. 188. 

Fdallng .441' 


rase 

Feet sold befbre a fire 64 
wetdangerona .. 164 

FlRmSMTATION.. 279 

n combustion .. 68 
not putrefaction. 2H3 

of beer.279 

„ dough . •« •. 288 

„ sugar.279 

I, wine .279 

requires water.... 285 
Fender & fire-irons cold 103 
Fiddle strings musical . 428 
snap from wet 366 
Files hot from use .... 104 
Fim weather braces .. 163 
indications of 145 
Fingers eold when wet. 163 

Firs . 36 

air needful for.... 62 

bellowa, use of..., 62 

black and red .... 40 

blazes .. *40 

„ not in frost 40 

blowers . 70 

bums bine . 47 

bants thro' the bars 46 

cause of. * 38 

charcoal ........ 73 

99 

clear ..40, 60 

damp ..298 

diffen from animal 

heat. 88 

dull, cansc of ••.. 64 
effect on eyes 384,428 
eitinguiahed •••.*65 
99 by water 65, 111 
Aereest in winter*. 50 
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Kt(it (coniinuetl) 

fiercest out of doon i 

f ttiue of '. ifi 

gas generated bj... B 7 
grt>tehque figures in 42 

beat of. 2 S 0 

„ bow iur.reai»ed 50 , 04 


in ten si ly, cuii.se of. 04 
kiiKlIed uttlie bottom 44 
ligbicil with paper 42 
o „ wood 42 
light dazzles .... 8^.? I 
light variiible .... 40 | 

luiiiiiioiis .... 47 I 

melts met j1. 120 

mottled .. 41 I 

out of doors .... 41 1 

poker druws up .. 63 | 

rsdiiites heat .... 2(13 

red hot.. 39 

reflected on glass.. 393 
two or three limes 390 

spotted. 41 

sun dulls it. 50 

thaw dulls it. 62 

wind iut( uses it •• 52 

yellow. 47 

chtfnneyn^ lOiHhualioH.) 

FiHEdroos cold .. 179,193 

hot . 10.3 

rOit.250 

„ most in winter.. 2r>9 

„ prevented. 

Pish K8 ascend ..379 

,1 cold blooded •• 98 

%, dive .8H0 

seem nearer •• 405 
Filed lir.866 
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e 

rsM 

F&ami of ■ eandle •••• 
deacribed ...?•• 
blown out easily ' J 
dump 

hollow. * J 

|j„l . 7b 

bolIcNt above •. 
luminous ...••* 

poitiud.. ^3 

piir|ile. 

siiKikes.. 84 

yellow. 47 

Flannel warm. 181 

on foot-warmers 170 
Flash (see litfhiniug.) 

Flat beer, 6cc. ...... 286 

irous .. 162 

sounds.429 

Flavour discerned .... 441 
Flazbumsspoiilarieoiisly 58 
Flint and steel strike fire JOO 

Floi’ks in storms. 10 

Flowisq watbr pure . 364 
freezes slowly ... 370 
makes rough ice 371 

oscillates .. 365 

Flowibs, awnings for . 213 

purify air. 272 

smell at night 168 
„ before rafii 168 
forebode rain. 167 

Flubs.... . 03 

blacked ..•••••. 204 
long good for draught 64 
abort, bad „ 64 

{See c/umney,) 

Flntee .......... •• 438 

kly poieon ..480 

a a 8 







































Poini, white .. 419 

Pool . 2H2 

■mf t lODnd •. •. 429 
eanie of ..*•••.. 131 
4i0rr from olood 130,234 
mikt., 233 
diajpened by wind 235 


bjiun.. 233 

froxen.. •. 237 

In autumn 234 

increase dixtanee.. 135 

In inarhliea.232 

in Tulleya . 235 

magnify 155 


Bone in a froaty niftht 234 
boon converted to blood 247 
cooled by the breniU 
want of oauaea dirt 96 


hunger. 92 

ill ventilation 97 
lazineaa •.. • 92 
Foot-prints frozen • •. • 867 

footwannera. 179' 

oovered with flannel 180 
highly polished .. •. 180 
Forked lightning... • • • 5 

Forka, tamiah of. 262 

remedy roO 
Forbsts catch fire.... 1 Ot 
eold. 167 


FosterIJenteoant .... 430 
France grows warmer.. 108 
FhRBZIKCI MtXTURBB.. 377 
Friction (are rubbing) 102 
excites electricity.. 29 
sets forest! on fire 104 
Float cold blooded • • 88 
croak before rain 154 


I Fioar affecta barometer 330 
H adnnd..,. 420 

hraeee.. 158 

breaks ewera .308 

I, tiles, stones, rocks 387 

„ pipes ..308 

erteks earth . 87^ 

„ mortar ..., 374 

expands water.869 

on windows.221 

prevents fog .234 

stops work. 875 

warmer than thaw .. 873 
Fboth of beer.... 112, 278 
,, fer,meDtation .. 280 
white .419 


Froxpn water warm «. 371 
ruts and foot-prints 367 
Fruits cool the blood 95 
fall to the earth .. 436 
pleasant in summer 95 
Fuel, dry bums well.. 45 

elements of35 
for the body .... 89 
wet bums badly .. 4^ 

Fulgurites . 30 

Fnmigntion for rooms 438 
Funnel (see/7ne«) 08 

Fur, bad conductor •• 172 
for clothing... • •. 182 

warm . 

Fork ACES, brick for . 181 

fires fierce. 61 

„ roar. ...... 62 

not with door open 62 
Koed with clay.... J8l 

Fubr of kettles.264 

•team engines.... 265 
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rjkmm 

Farrof kttilet diageroiu SOS 


removed SOS 

Qillerjliot.030 

MMCiiTs warm •••• lOS 

eold.190 

All azote .. Od 

ea^nie aeid .... 206 
earburetted byd. • • 293 

eoal. 294 

differs from liquid 240 

elastio.245 

expands from heat 113 

hydrof^eti ... 30 

inflammable .... 75 

Invisible.205 

Jet of . 81 

nitroffpii. 38 

of eandles . 204 

fire . 89 

oxypen. 37 

phosphunittrd hyd. 207 
’ sulplinretted liyd. 2H4 

permanent . 114 

Iadzb wire lamps ... 200 
prevents explosion 290 
3eese noisy before rain 155 


Skemam silver tarnishes 262 


tinder .. 100 

Qermany y^rows warmer 108 

Oermination .324 

Gboedl. 3i)0 

Oideon'e mtrsele.218 

nimhta hot from use.. 104 

Oiv^EB pop .277 

aeid.278 


OtAlaBt broken by heat 127 
„ * on a hob 128 

eove^ with mist .. 2^9 


OLaatia (oofilfwNMl) raoZ 
eovered with itolal 
fromaoftllar •••• 229 
diminishing .... 399 
dulled by a hot hand 221 
„ breath, Oto, 229 

magnifying.899 

mint of anbeidee.... 223 
{See epeetacfrtt.) 

refleol.898 

ground opaque • •.. 421 

musical . 428 

Oluiiher ealta ........ 488 

Gloves, black kid warm 198 
Lbtle thread eool 198 
Glow worma gliateu • • 885 

Olutrk .2H2 

ferments.288 

God’s wisdom shown In- 
air a bad radiator.... 184 
M the circulation of 317 

animal life. 351 

beasts, fur of. 188 

birds, down of • • •. 188 

dew. 217 

earth cracked by Irost 374 
„ hardened by sun 169 
ice ligliter than water 369 
roetala bad radiators ^17 
November rains..*. 828 
the froth of saliva.. 442 

vegetable life.. 357 

„ radiation .. 210 
wood a bad radiator 217 
Gold best of couducioit 172 
never tnmishee .. 262 
Goodness (See GoiCi) 

Grab 11 awoody 268 

Geapb wugsr 278 

i 
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INDEX 


Orapb ( contimud ) 

Juie^ needs no jeast 2H4 
,, fermeots ...• 278 
„ mka. alcohol.. 279 
,, ,, rarbc. acid 279 

Grapes never ferment,. 280 

Gniphiie.20;3 

Guass promotes cold.. Itfb 
„ dew •• 21f> 
Orate (tee stovet) 

Gravel collecis no dew 210 
hour frost 197 

Gravity.48li 

Gray morning good sign 145 
evening, sign of wet 140 
Ojibasb liked in cold.. 92 
loathed in heat 9d 
prevents rust .. 1«39 
used for wlieels 102 


PAaa 

Hail, thunder aecompiis. 8511 
Uair bad conductor •• 172 
covered with dew 224 

warm .182, 183 

Halls famous for echoes 433 
Halo round the moon. • 150 
II AM DIES, wooden .... 173 
metal 173 

flandkerrhiefs . 191 

Haud wuik gives hunger 90 

boiled eggs.285 

water bud forwasbg. 3<i0 

cause of .360 

pleasant to drink.. 291 

Hartshorn . 2''4 

Hat covered with dew 224 
turned red by the sea 3<i4 
Hawks see near and fur 410 


Ghebm colour.420 

aceidenial .. 423 
wood does not hum 111 
snap 110 

Gross eating unhealthy 00 

Giottoes prho. 433 

tirotco del Cane .... 270 
GHuuvDoovrd. with dew 210 

frost.234 

Growth by moonlight.. 220 
Giiiiiea fowls squall •• 155 
Gulls fly to laud 160 

,, to sea. 161 

Gunpowder eiplodes •. 108 
Gusty weather makes B 
amoky hoiiaa 70 

Hail . 362 

ranaeof. 353 

falla in sooimer . • • • 352 


Hay heats . 50 

beiitiiig prevented 59 
Starks ignite .... 59 

Hazb round the sun •• 449 
,, moon. 150 


iifleets sound .... 430 
Head aelies in a crowd 268 
HuABTU-rug warm.... 176 
stone cold «. 173 
If hot •. • • 177 

Hbat . 1 

absttrbed. 32 

and light.i*. 48 

affects barometer. • 339 
^ aound •... 429 

„ wind.307 

animal •. 86, 249, 289 
applied low.• • • • •« 239 
arrests sonnd •. • • 4-'0 
eaitae of .290 

























4fiS 


Ubat (eonNwHi) 

•«»iiiiuuiueRU€ii of 171 
coQdoecioQ of. • • • 171 

cffeotoof.2,106 

OTolved • • .. 32 

,, by eompression 103 

•zpanda air. 1(>7 

expands water.. •• 370 
trum beaten iron • • 93 

„ exerolse • •. • 98 

Increased by heaps u8 

tATKKT .83, 30 

of candles .. 76 

dunghills...... 2!I0 

tire . 

lee . 33 

baman body 67, 289 

lime. 291 

radiated .2U3 

rarefies air.300 

reflection of. 190 

sensation of .... 1 

'sources of.... 2 to 106 
work promotes .. 90 

heating by Amott's stove 204 

steam 204 

Ifesvy bread . 2^9 

Hemp, fires sponianeoaslyfid 
Hvnls ioaetorm...... 19 

Hedges increase warmth 107 
Ntain frost .... 237 

Hill Affect winds.. •, 306 
larger in a fog •• 165 
aeem more distant 156 
Ifindostan, jungles of 270 
lloAB raosT 285 

neajredges .237 

Doi found on trees .. 237 
„ ondor ahnibs, &o 837 


Hoaa rnuaT (eontintitd) 
of froaen fog • • a. 237 
on elear nights only 933 

M .. 

„ tombstonof..•• 197 

eery partial ..230 

HonxT'DEw ........ 227 

ants fond of. • • • 223 

efleci of.228 

injures plsnts .. 227 
! Hoops put on red hot.. 123 
j Horizontal sun 3e moon 396 
j why oeal .... 396 

• IJoaszs striks tire .. lOI 
aiiuflr up air..•• 166 
uneasy in rain.. 164 
Hot night oppresaive.. 160 

water .203 

n melts sugar 303 
weather enervating 90 
„ abates appeiito 93 
M good fur fruit 93 
,t not for grease 95 
Hottest p'laeo at churoh 333 
Houses— 

spoolaiieonsly Igfiite 67 

distant in fog. 163 

gather damp.223 

smoke in valleys .... 67^ 
Hull of ships seen last 402 

Huzoka . 90to94 

sJlayed by food . • 39 

vromoted by cold U3 
„ daylight .. 91 

M npid digestion 94 
M mnning.... 91 
M singing ••.. 91 

M speakhig .. 91 
„ work ..«••• 91 
4 mppHiU,) 
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INBRX 


Jbor (continued) 

Hturirobv gu . *tf>, rusts.. 25? 

of fn«I.... 246 „ nc: iu dry weather 2^9 

„ prerentM.200 

Fof . n06 „ scales .208 

contains heat. 34 •, when common.* 209 

4issolved by acids «. 373 aonoioua.420 

M friction .. stoves ..1*^1 


„ salt.8*‘I 

„ sun. I2f) 

grows ihicker.870 

lighter than water .. 8f!0 
made in hot vessels.. 877 

net work. 807 

irt)e*bergs echo. 488 

Ignis raTUva. 20S 

cause of 21>S 
Illness from over eating 90 
Impure water (>uriHcd... 73 
Incundescent carbon ... 78 

Indians strike Are. 162 

Inflammable air.75, 204 

iMaacTs in wet weather 180 

luminous. 2*>9 

Insensible perspiration. 220 
Iniermediate clouds ... 108 
I lion affected by lightning S1 
Had absorber ...... 108 | 

beds safe in lighluing 21; 

eindera. 44 

cold. 175 

contains latent heat 00 
aooled by air .... 253 j 
M eonvection 2531 

• radiation . 253 [ 

good eondnetor 172,103' 
heated by htowa • • 09 

house aalh lo Ughtg. 15 
anatehea . lOn 


I Ironing box.. 101 

IsLAN ns temperate..... ^.28 
subject to wind 82’’ 828 
warm .’ 328 

Jack 0 * Ijintem 208 

January winds.317 

•iave, jungles of.270 

I Jet of flame tliroiigh bars 46 
Judges VI. illustrated.. 218 

July wiiid.s..317 

Juice of lemons.4<s8 

June wind .817 

Jungles of Uindoetan.* 270 

Kendal, rain of •••... 858 

Keswick, rain of.3*>8 

Keyhole, draught of •* 331 

boils over.......... ltd 

H quickly when sooty 194 
M slowly when clean . 104 
„ „ when new.. 104 

back of black ... .9. 207 
bottom sooty 207 

„ cold when boiling 207 t 

furr of. 264 

holder. 173 

lid should be clean .7 206 

..hot. 208 

not lull after boiling. 113 
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Kbttlb (cimXMiied) 

rasa 

rnna over. 

118 

„ through the spout 118 

Saturday’s boila best 207 

•ings . 

lift 

steam of ... 

242 

top bright . 

207 

Kid gloves, black. 

19fi 

KilUrit^ echo.. 

430 

Kindlino fires . 

42 

damp . 

43 

dry . 

43 

atones unlit for 

43 

Ladies* fan. 

185 

Luke Averno. 

270 

Lakes which never freexe 372 

L|M»«... 

7.'> 

Argand. 

K1 

safety ........ 

203 

aniuke. 

H4 

spirt. 

101 

, glasses . 

83 

{See tanflte.) 


Land air cold. 

231 

affects climate .... 

303 

cools before water. 

231 

Laplanders clad in skin 

100 

LarvB ... 

100 

Latent beat .33, 09 

Laundress wets flat-iron 

162 

LAxy|Bj<s-- 


ranaed by want of food 

02 

„ heat. 

00 

Lead, bad conductor .. 

172 

dulness of •. •» 

201 

, pencils .*...... 

203 

tarnish. 

261 

Lratnesa from siarvior 

bO 


Lb ATBi absorb oarb. add 2Al 
oolleet daw 21ft 
aihaie oxygon .• 2ft0 


greon 42# 

ill a pond..** .* 439 


^iglilgm. in spring 420 
pale hi dark plaeea 42i' 
promote cold .. I OH 
radiate heat.... 21>9 
yellow in autumn 420 

Lemons, juice of.4^8 

Nult of.4 hH 

Lid of kettle bright .. 207 
.. hot .... 20S 
„ rattlea .. 112 

Light bread. 2H8 

colors eool . 104 

,t bod radiators 204 

Light.47, 3h0 

a compound .. 4)0, 417 

eiiiiae of ..381 

coiiiraetH the eye.. 303 
divided by a priem 410 

from a flint. lO'f 

„ comprvHsion 1 Oft 
none in bent tubes 403 

of candles . 77 

fir* . 47 

houses, trees, 3HL 

the sun. 'iHi 

2rayscau8edarki» . 421 

speed of. <81 

sudden, painfni .. 3H2 

Lighting fires.. 42 

Liohthiko .. 3 

aflTeets iron and ateel 31 
„ telegraph .«*. 3« 
aroiosi salt fira*... 21 
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r 

U.OHTNiNa (cofi/lmMd) rAosj LioHTNfMO 

barks trass. 229 1 alobular. 6 

iNtfl repels. 211 herds attraet .... 19 


bella attraet .... 

17 

breaks off boughs. 

30 

brooches attract.. 

22 

Mrpeta repel 

21 

cause of Hash.. •• 

6 

churchea attract • • 

14 

clouda. 

6 

oomea from clouda 

16 

ft ft earth 

16 

erowdi attract .. 

18 

danger from .. 14 to 23 

ooMOUcToas .... 

23 

„ cop|ier best for 

23 

„ danger from. • 

24 

how made.... 

23 

not attractive . 

23 

.• materials for. • 

23 

^ thickness of.. 

24 

•• use of. 

23 

•• why not common 24 

different kinds .. 

3 

discharged by spires 

5 

n trees 

12 

Mfirom clouds.... 

16 

•• „ earth to clouda 

16 

rlectrical . 

3 

fiash, cause of.... 

6 

precedes thunder 11 

flies about. 

25 

flocks attract .... 

19 

followed by rain. • 

10 

„ wind. • 

10 

follows dry weather 

28 

not wet. 

29 

forked. 

6 

fuses mets). 

27 


iron bedsteads safe 21 
keys attract •... 22 

kills animals. 7 

knocks down houses 24 
„ churches,&v. 2d 

magnetic.K. .31 

maims. 7 

mattresses ret>el •. 21 

metal conducts • • 23 

'odour of. 80 


passes down trees 13 
„ through man 14 
produces fulgurites 30 
„ nitric acid 26 

purifies air. 28 

rare in winter .. 28 

resinous 16 

returning stroke •. 17 

rings attract .... 22 


safely from. 422 

scorches trees.... 29 

sheet. 6 

source of •• •• •• 4 

speed of. 12 

Btrsight. 6 

sulphurous smell of 27 

summer. 11 

„ common iu 28 


theatres attract 19 
trees attract .... 12 

„ conduct.. • • 20 

turna beer sour • • 27 

H milk sour •, 2h 

„ not oM beer. *27 

H not porter •• 27. 

fitreous." Id 
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LiortnimA (eontimmed) pmu 


wiiUtt aitravl 16 

waic)ie 8 attrMi •• Sll 

water tttraeti •... 14 

wet Impels... •«••• 22 

. 5 

(See dangvff iafety,) 

Lilac ateel mala.SfiH 

• prevented .. '^(jO 

r.ily whifc .41U 

Lime and wiit*‘r . 32 

absorba carb. acid. 27H 
■ • 


pbuspi'iate of . 207 

punlioa bins... 200,430 
„ sewers 200,439 

alack. 200 

quick or caustic ... 202 
u^ed bj well*linkers 20*7 
wahh for rooms •«. 430 

while . 419 

Lincoln, rain of.338 

LycE of incidence. 337 

reflection.,3H7 

Listen clcanud by water 302 
cool wear. 100 


raw* 

Loao fluaa .. 61 

grass pronotss eoM . 106 

Lookino ulass . 066 

a reflector.. 366 

rctiecta our image . OHH 


„ whole person 380 
Lucifer matches .... 208 
ignite easily. • 208 


Lunar eoustio. 488 

Lungs described .••••• 200 


Mackarel scales. Ore. •• 140 
MackinloHlipreeenfsould 100 
Madness from atanratioii 80 
Magnetic, lightning ia . 81 

Magnifying glasses.... 300 
M iigpies bode weaiber. t 140 


Mait.282 

Mulling . 281 

Man a swimmer. 370 


fat HWtniH best.... 379 
no bigger than crow 300 
MnncbeHter, rain of.... 3b8 
Manufactory ahimueys. 64 
Marble. 488 


dried.333 ' March, bushel of dnst 328 


Linseed oil boding point J221 


Liuuefactiun . 120 

Liquids . 114 

bad conductors ... 288 

cooled .. 240 

neatecl...230 


comes in like a lion 323 
goes out like s lamb 323 
dry good, wet bad . 324 
„ month ...... 317 

flnwers undesirable 824 
use of.323 


not clastic .243 winds Jil7 

lisle thread gloves • 106 < „ dry 823 

Liverpool, rain of 3>}8 Mares’ tails. 140 

Lia^rds cold blooded ... f)8 Marsh gas . 203 

London roo .Masts of ships seen fir^t 402 

tain of .. 3<'»H May flowerv. 323 
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TKrffT. 


rAOF 

Idftjfrindi S17 

lAeatoom. 209 

„ not chased 210 

lih^ in cold . 98 

loathed in heat. 04 

roasted hy TeOeetorB 201 

taint removed. 489 

tainted by moon ... 226 
Ukciianical action OA 

develo{ies heat. 2 

llF.ni*i7iiYonkurc>m€ter 8A.*’i j 
lining point of ... 122! 

bright . 202 

ooncave. 848 

convex . 843! 

its lifie A fall 837 to 848 

rises from heat. 127 

tamislies . 261 

Metal collects no dew 216 

condnetoTB . 172 

feels cold . 175 

„ hotter than wool 174 

fiiBed by fire .; J28 

ft lightning ■«w 27 

^od conductor 282 j 
handles bum 1^3; 
hot causes 0k- ... 185' 

leflecton . 200 

teapots . 205 

Milk long in cooling 241 
soured by lightning 25 

Mineral springs . 860 

Miner’s danger. 2f<6 

prevented 267 

Mirror ...J.886 

MiceHaneons qnes. 486,443 i 
Mist arrests sonnd ... 429 i 

black... 150 i 

cauae of.22S« 


r$ 

t9 


tf 

** 


Mist 

difleiB from elond 181 
clew... 228 
fog ... 233 
dispelled by sun 229, 283 
increnses distance... 155 

mugiriftcs . 155 

on‘windows . 219 

Keems to rise.1229 


white, 


15) 


Mixing not comhining 2fi 
Money hot in a pochet 174 

MoxkoOn. 315 

very iMWerful 316 
vert* useru) ... 316 
dinnoes marked 816 

Months driest . 346 

a ft tost . 846 

Mook, di.stnnre & sise 400 

halo round . 150 

largest at horizon 395 

oval . 895 

reflooted in water 893 

seems fbit. 401 

,, Inigor than stars 400 * 
Moonlight pro. growth 227 
taiiitamcat 226 

Morning breeze . 326 

grey . 146 

rainbow ... 146 

. 135,146 

streaks . 136 

Mortar .297 

adhesive . 292 

cnimblcs ...... 374 

hardens. 293 

Motes in a sunheam... 255 
Mothr.CaTey'sChickcnsldl * 
Mould hardened by sun 162 
hloUNTAiNS cloudy... 142 
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4Ti 


Movvt/ihb (ropiinyed) i acb 

•ffSsct climate dOA Night, raiobow at .... 147 
„ winds •••« r08 Nights warm.whfU^Ioudy 21 

„ cold.202 Nimdvs CLOUDS141 

aol^traiD.356 eharacterof •••• 141 

faniotis for erhties ^33 Nitrate of silver.4rv6 

oeight found by ba- > Nitric acid .... 26, 1’8, 4'H6 

Tometer . 3351 produced hy Ughn g. 26 

fknpede respirati^i 2*i(> NtTBOciks . .'18 

nnitieless. ‘lo'2; expired. 

Muriate of soda. 4HtSi ol air ...... 21H 

Murky iiighi’ioppressive I'll - Non-lraiispareii«y .... 416 

Mi'sical iiistruiueuts.. 1*2^ Noon, cause of . o'm; 

bass. 426, North wind cold .... 3‘2(t 

helh. 427' dry .... 326 

fldilles.. •• t'2S' east wind dry .. 322 

drums. I'iH! Northern lights . 1 IH 

fliiie. fi'S Nutkh bii'iM.. 4.'9 

0at .. 129 flat 429 


glasses.. 42H sharp .... 429 

note.. treble.. 429 

{liHiioforte . I2K; November rainy.. • • •• 326 

«ounds...... 126' 


treble . 426 

Nails for ruatebes .... 100 
Naves tilted <iti hot.. . t2.'> 
Nsar NiOHT .... 40.3. iti9 
s|UTtscles for .... 106 
Negative electrieity. •,. 16 

Negroes, why black *. 168 
m with black eye«t 169 
New kettles boil slowly ri4 
Night air uniform.• 43] 
aliavs hunger .... 91 

cold when fine.... 2! I 
, exhilarating.. 151 


oppressive ...... 151 

pvodnees Ol 


Oeean afiforis wind •. • • 309 

^ictavea ...429 

1 Idour of cleclriciiy,,.. ;)o 

tiUce *:cttit||u cloudy. • 71 

Oil, of . 75 

linseed, biiifmg pt. 122 
of tur|>eutiue .... 122 

of vitriol. 488 

pnjier transparent 416 

Old fieople cold. 97 

far sighted .408 

hold ohjects at a 
Uli<tatfce •. .... 409 
lose their power of 

walking . 449 

spectaries for .... 403 


sa2 
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PAOB 

One pot will not boil in 

* another*. 120 
how to make it 121 

Optic nenre .. 406 

Orange coloar, canae of 424 
Ovens eiitererl by men 145 
Out-of-door work pro¬ 
duces Ininger. 92 

Owls prowl at night .. 6S4 
see ill the dark •. 3H4 
sleep oil day .... I 
screech before rain 1,01 


Oxalic acid. 4HH 

Oxide of copper.261 

iron. 2*08 

lead. 261 

platinum.... 2<i;j 
poiashium .. 261 

stiver .262 

suilium.264 

Oxidized..... 2-IH 

OXYOEB . 37 

exhaled by leaves 2.'’)0 
heals the blood 249 
in the blood.... 266 

inhaled .247 

makes blood r* d 24H 
M fbel burn 246 

of air . 11 1 1 

„ its Ufie •• 24d 
supports combua 

tion.245 

atistains life.... 24(i 
Use of to tinder litl 
Ozoui . 30 

Paleness. 24 S 

^alitier^t oa^dlea. b'i 


taos 

pAPka bum ......... 42 

not alwaya 46, 64 


extinguisbers .... 81 

oiled, transparent.. 418 
piirkera from wet 368 
used for kindling.. 42 

PapilliB . 442 

Paris, Dr. . 423 

plaster of.48H 

rain of.85>B 

Pahi.oiirs smell of smoke 

in summer ... . 71 

Partition walls to arrest 

sound .437 

Pea sriiip fog . 232 

Peueockseiill iip rain.. 165 
Pearl divers deaf .... 152 

IVneils. 26C 

l*encussioN . 96 

Perspiration ..t>2, 229 

Petals . 418 

Peiri'N .. 161 

Pi'infiu-tioii.361 

J’ho*'phate of lime .... 2.97 

Pho*.])horic arid.. 88 

pHiiSPiioiiUS. 297 

bow obtained.297 

burns miller our nails 88 


PiIOSPHUHEITED UTDllO- 

OKS OAH.297 

how obtained .. . .8297 


Piano^'ortes. 428 

Pickle tested . 377 

Pie with a cup. 123 

full of juice. 124 


Pigs squeak before rain 166 
Pinipemel lorebodes rain 157 
Pipes broken by Dost.. 368 
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rAOK I 

PisttOD. ifN'i 

Plakts collect clew .. •Jl.'i; 
forebode rain .... J 57 | 
grow by moonlight '227 j 
Plaster of Paris ..«. 188; 

of stoves fiiliii 12<j 
Plasterers cuLnot work 

in #dst .. 'ITT) I 

Plate wuTiner .. t2(0j 

Plaiinvu, good con- | 

chicior. 172 I 

its ..2Ud < 

never tarni.-lies i 

Plonghiog warms us .. i(i7 

Pllmuaoo .. 2tj0 

preveuts rust 280 | 
Poison for flies ...••• 400 
Poker draws up (ire .. 88 

hoi ugaiiibt u stove 102 
cold on II lender 17 !f. 183 
liow to carry a hot 242 

^ rusts. 2.'>9 

rust of« prevented 280 

Polar current. 811 

sounds.480 

PoUsh, Use of. lisOi 

Polished metal teapots 203 

Ponds dried up. 108 

Poor averse to cleanlUiehs 90 
ventilation «. 97 

^ lasy. (^2 

Poppies repel dew .. • • 280 
Pores of wood ..•<•••• 11>0 

Porter, froth of.270 

set before a Ore 112 

^ stale.2h6 

vats daugeroud 274 
'^losUive electricity •. • • 18 i 


PAOB 

Po^tv charred. 74 

PoTATuKH. green e... 421 

yellow. 4<’0 

Potash, tnrirate of .... 4^ H 

Put ASS in ..404 

hiiriiB in water 4ti4 
Prick of the skin bleeds S3 
PiiMirose yt' lluw ...... 419 

Pri!<in'^ divide light.... 411 

PaooNcisiicH of weather 
from iiiiiinrils .. 1 of, 106 
cuiulies St laiiipn 161 

clouds .. 138 

corns .237 

dibiuiit objects. • 135 

flowers. 157 

in beets. 159 

mugints ...... 139 

pel fumes. 158 

railway smoke.. 138 

rainbow . 146 

sea gulls 160 

sky. .. 146 

smoke. 138 

sounds. lo8 

Bun^riae. 14<» 

sun-seU*.. 143» 146 
Proveebs about— 

April .325 

clouds ... 140 

dust. 332 

kettles.. ?07 

magpies ..••••.. 159 

March.. 323 

rainbows .... 140, 147 
scripture, 145.181, 350 
spring. 333 

't- 
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INDKX. 


pRovEBBs (eonlltiue^) 


weatbur . 

wihds . 


Psalmn iUuHtrated 181, 852 
Pump explained ...... 385 

handle cold ... • 175 
very ileep .. 386 
water hard .... 3^i0 

„ spiirklcM.. 2!>1 
Purple steel rusts .... 200 

its rust prevented 200 

PuTaxFiCTioif . 2Mt 

not fcrmentatiitti v!S3 
smell .... 284.297 

Quadrupeds swim .... 370 
Quick lime nbMorbs cnr- 
honto acid .... 27 0. 202 
QotcKsiLTEii bri{^ht .. 202 
conductor.... I7H 
eztiugumbed 442 

UaDiaTiOB. 202, 254 

coals, iron .. 253 
iladiators ant absuKicra 203 

bad . 180 

lUiLWAT engines .... 224 

fiirr of .205 

amuke foretells rain 153 
water for. 265 

Ha I a .... ■*.. ..... 2*t3 

affected bj wind .. 354 
after lightning.... 10 

arrests sound .... 430 
cause of .... 233. 313 


clouds bode.141 
enols air ........ 166 


differs from dew.. 233 
dUDiuislwa density 355 


Raim (cofilmMcd) Pava 
dispels carbonic acid 276 

drops of .353 

,, vary in sice 354 
fertilixing .. 325. 385 
from passing clouds 354 
sudden change 344 
heaviest 111 Kiimropr 388 
least at the poles.. 359 
less in sumnier .. 326 
most ill winter 325.115H 

„ on inoiintJiins 356 


near the eiiuutor.. 359 

not salt .. 364 

on cabbages. 230 

dust .230 

rose leaves .... 230 
of Cam bridge .... 358 

iKildin . 858 

Kngland ...... 358 

Kendal. 3 >8 

Keswick.358 

Lincoln .358 

Liverpool .... 358 

Lonilou .358 

M anebester.... 358 

Paris .858 

prognostics of ... • 142 
from animals .. 154 

birds . 159 

candles and fires 155 
clouds 441 

oortis .... 357 

distant objects. • 155 
flowers 157 

insecis. 159 

railwHT smoke.. *53 

m 

rainbow . 156 

sea guUa .16C 
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Rai* {rontmueii) 

fiky. 

smoke. 

sounds «••••>•• 

snii . 

piirilie^ nir. 

huddt'ii i hniif'e • • 
VATKii fertilizing 

W)t eolt .. 

BUJe'.ls offenHive 
soft. 


WS Rkblectors (eimfind.) **ao» 


14U not abhorbers ... • 

l.'iH poliiihed metal 2U0 

1 «>*l aliould be clean . • 197 
14(1 „ bright...... 197 

.{.>5 „ not be painted Ihfl 

:i 11' Rkfractiom .402 

I lie Hi I ions electricity •. 1* 

;>r)4 ' Rtitiiia. 

3(»‘2 Iteverhenitum. 433 

302 ItnM* for food . 96 


elrgiiunt. *104 

uniileasuiit .... 003 

Raindow. 4I1,+1'-J 

culuura reversed 41 V 

double... 413 

morning . 11d 

night . 147 

Rainy months. 

parts of England ‘‘I'lS 
Rare air bad for vnind 132 
Kattling of kettle lid .. 119 
B >1 of light bent *163 

divided .. 410 
two produce darkness 4 *21 
Reading makea hunger Wl 

iiEU colour. 2lH 

cause of.41S 

rose. 41H 

eky . 13") 

Buii'iiee I3*>» 144 
^ 8un*set .. 143( 140 

Rsri.ECTlOM of HEAT. . 199 
in a mirror 3hh 
in water . • 3^0 

BEPi.ECToHa . 199 

. help to roast .... 1 

keep kitchen eool 2*il 
light coloof s .... 20U 


! Itings dungerons in 

storms.. 

. UivRitB slow at «>ideH .. 
freeze unequally 869. 
„ never at bottom.. 
invert our image.... 
not wholly Irozcn .. 
Osrlllutc . • 

i siliilhtw freeze .... 

I bceui slllillow. 

I wartii wiieii froteu . • 
Ruabt apples.. 

soft ■ a * . 

chrHtnnts •. •« 
IloAT) dark from a light 

room .... 

Rockb collect no dew.. 

broken by frost 
Kolalion of earth affecia 

the air. 

Rooh cooled .... 163* 
currcuiM of air in. • 

ventilated . 

vitiated by a crowd 
warmed by fire 
warrot'r than air •• 
Rosea red . 

I Mpel dew...... 

• a 4 


867 

338 

3U3 

338 

368 

218 

631 

418 

230 
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INPKX. 


Roflncath, echo of .... 

KoosyOiJuptuin. 

Hutntiou of I’lirih .... 
UoUing Icavta coM .. 

Uubbitig... 

buiuls 10 warix) them 

tni'IlH ice. 

restiirca fiiiiniutiou 
wotxl tire.. 

Svt JrtvUou, 

.. 

Rums fianeil for echoes 

Humforil Coiitit. 

Itoii'viNO iiiiikca wurmili 
water freezes slowly 
makea rough ioe. 

oaeilliUca. 

{Hire. 

Rosh-ligbta blowu out. 

Rvst . 

preveutetl . 

when most cominoD 

Rustics healthy. 

Huts froseu 

Safkty in a Stoiui 

abroad •. SO, 21 
beat to be wat.. 
Ib a carriage . • 
annour .... 

bed ....... 

bouses .... 

iron beds.... 

near a tree .. 
Rafety lamp. 

Sailors killed by curb, ae, 
rarely cMch cold 
Salifa .. 


fAoa. SAoa 

4:io i St. Bride's church de* 

4*101 sirojed by ligiitniug 25 

aOdiSAi-T .4-« 

lf>H and hriow cold jtl, 374 

lOi „ bud fat washing 3ol 

I J03 ( crackles in a fire*. 40 

104 I dissolvea ice .... 373 

lo3 dissolved by ir,a!cr 303 

102; ,( t}s.|»r» iitily hot 363 

iliivours wulur .... 363 

218 of lemons .4^3 

4.13 retards boiling. .. 121 

131 smelling.4 .a0 

I 00 white . 

370 water boils slowly 121 

371 „ bud for steuruers 264 

30.3 ,, ,, washing 361 

301: Bulls Kpsom .468 

hO Sand du/zliiig.417 

*ioH used fur furnaces IMl 

2>>6 Saturday’s kettle.202 

i2;>U Saucepan beat black.. 206 
271 new boils slowly.. 2(X1 

367 lids should be clean 206 

bright.200 

rutile . 1 1 tf 

1,23 Saws hoi from Use ... • 104 
23 Sawdust arrests sound 4.31 

30 Scald cuiedv. 103 

21 Selcrotie coat.4<*0 

21 Scripture ilbifeirated 161 

21 21b, .50 

31 Senm of fermeutatkuo 2b i 

30 Ska utTects climate.•*. 305 

205 beach healthy early 327 

, 268 not at right 337 

m brackish.364 

440 breakers.820 




























INOEX. 


477 


-t ’ 




Ska (font^nvrd) W\on 

breiso . :Vj7 

cause of . 

cold. 327 

giyes out heat .329 

gulls . 103 

loss hot than laud 309 
not 9keate<l by sun 

rarely froztMi. 

„ gives cold 
aalt 

■pray . 

tides .. 

vapour not salt 

Wdior buoyaut. 377 

waves . 329 

,, stationary ... 329 
no on ward motion 329 

wiuds . 309 

Sed*^ntary men uothiiiigrv 92 

Seeds geriJiinsto. 32o 

iScjE^NCi in a glass. 33^1 

into a dark stieet 3'.M> 
,, light room ... 3.S2 
in small niirrois... 3S9 
the same object ... 3si 
when used lu daik 3^3 


372 

Kn* 

3»i4 

330 

337 

170 


Sensatio.n dc8:TO}e4l... -I ll 
of ioeliiig ... 441 

of taste. 441 

September winds... 317, 318 
Smren purified by iimu 290 

Shaile cool. 189 

Suaoow after looking at 

sun . 424 , 

in water.3S9, 390 

larger as the object '• 
approaches a light 397 
Shallow Water freezes... 371 ! 


Shavings arrest soniA 432 


Sheen .417 

bleat before rain 154 
lie under hetlges *.* 154 
perilled by storm... 19 

.Sheet lightning. 6 

Sheets wet. 164 

SliilUiig and basin. 404 

Shining .. 4)7 

Siiii'.*»contain csi b. acid 20S 
hull seen first ... 402 

out at sea. 402 

the llawoody ... 23(4 
.Sill 11 I'M, coitoii warm... 190 

linen cold. loO 

SiloLS cold when whc Hti 
hot when du.Hty ... 201 

Shot hot. 106 

Shower c«)o)h air . 100 

.Shutters dang*Ton8 ... 180 


Sick rooms purified 439. 440 
Sickness from overeatiu 4 90 
want of exorcisit 90 


Sides of a pond littered 137 
SiniiT airocted by heat 382 

far. 408 

cause of..—.... 408 
etli'Ct of....*.... 4 O 0 

remedy. 409 

near . 4<i7 

cause of... 407 

eifvet of.. 409 

remedy. 407 

Silence prod, by sound 421 

Silk, raw warm . 191 

spun cool. 19J 

SiLVEll good conductor 172 
meat 4SUVV1S 209 
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TNPRX, 


fiiLVKR (ewtinufi) 

should not beohased 210 

' nitrate of... 4KH 

taniiHliea. 261 

9aOifnflritt ••••••! •• 1 lb 

Sim Ilk (.‘)uud'4 107 

SiNOticoof n kettle. • 116 

produces hunf^er 91 
SinRle iiiny^pie unlucky. loO 

Sir H. Davy .29/i 

Si/R, ilifttance leaseua 309 

of eloiidv. 132 

Skin, black never blisters 196 
aoorchea 19H 
white blisters . l^H 

Skt blue .. lid 

chaiv'd. 3‘»2 

grey... lid 

overcast ••»•••.• 321 

red . .. 145 

yellow . lid 

Slak.'il lime. 292 

SLKKPeltiiiitiiiesibobody 43 I 
boity feels not in... ill 

dreams in. 441 

ears hear not in ••• 440 
eyes see not in...... 410 

mind wills not in . 4 41 
tongue tastes not in 4 lO 

Sleot. 319 

Slit rhesnnts . 109 

Smelling salts.4H0 

Smflls in wet weather I >7 
bins and .. 290 

remedy........ 200 

ebftreliyards 297 

putrefying bodies. • 2^4 

tick rooms.43H 

reined V.-i3b 


FMl 

j Smokb.41, 60, 

asceiiila . 60 

curls. 61 

falls. 158 

down a oliimney 64 
of fresli coals ••• • 41 

„ candles . K3 

„ lamps ..:. H4 

reim'dy.. 8fi 

„ ved'liut coals .. 41 

„ steam engines.. 61 

„ trails 103 

rises. 60 

u*xi‘ful ill cooking. • 206 

Smoky chimopys.. 62 

S^'f thunuey* 

' Smoke jiirks . 118 

i Siiioiildi-riiig wicks.... 83 

Snakes cold blooded .. 9h 

Snow . 349 

j and salt cold .. ,')7, 374 

arresiH aoimd .... 429 
bad conductor.... 3 >0 

enuse of . 349 

contains heat .... 34 

falLs lu winter.... 349 

„ not 111 ^umlnpr 3f5I , , 

like wool. 181, 

> Doiirisims the eariU 

on nioimtiiins. 3J1 

! soon melts beneeih 

a heih'e or wall . 214 i 

Use of 3'i0 

'Warm . 330* 

white ...^ ...•• 3*51 

Sotp .361 

elpHuaing.36^ 

hard, suit.. 361 
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Boap (eontmtied) 

jrllow. 361 

bubbles . 415 1 

,, sscend .... 365 

„ eliHUfrecolour 115 I 

SoApj wster bubbles •. 305 

Soda, muriate of.4^8 

inner . 277 

scid .... *278 

SoDiVM . *204 

decompo'^rs water *204 

Soft soap . 3'’>1 

wac<>r for wa^bing . 302 
Soil affects climate .... 305 

SulUls . ild 

SovoiioiiK things...... 426 

bell metal ..427 

copper. 4‘2<1 

iron. 4*2811 

musical mstniments 428 j 

Soot .... •.. 401 

in summer. 71' 

'’■n Ceilings ...... 71 

(See imoke.) 

Sooty kettles . 133 

SoDMD. 4*26 

affected bj frusl •. 4>‘10 

„ heat .. 4!K> 

akin to eoloiir .... 418 
arrested by foist.. 431 
„ wet 429 

di' dnished by rarity 43*2 
beard best by night 431 
,, ill a frost 430 
through bent iiibes 403 
inaudible on bills . 432 


Sooiro (ronffaaed) 
prevented pissing Urom 

rmiin to room. ? 432 

two pruilticc silence 421 

SooF long cooling . 241 

cooled by air. 254 

Source of he*... I 

Sniirness, cause of. 280 

South wind rainy...321, 337 

warm . 320 

west wind raiuy ... 322 

Spakxs from afire. 110 

„ flint . 160 

„ horse shoe 10) 

SrECTACLBS ..406 

affect the eyes.. 4'25 

black . 4*2.*; 

blue. 4*2% 

eWuded by a hot room 222 

for aged .400 

„ near sights.407 

Specfruni. 425 

SetuiTs depressed .... ISl 
before s storm *257 
cloudy night... 150 
dnll weather... 151 
aaountsiu air ... 255 

sahilaraied . 151 

by clear nights 151 
frosty air... 154 

spring.. 151 

Split bells .. 427 

Sponge swells when wet 356 
SpomTasboub r;oMBU8> 

TioN 67. 58, 59 
of forests...... 104 


kudest in dry air . 153 j Spoofs beeome dull ... 26*2 

velocity of.. 4*2(71 bent in water ... 40t 

musical . 420 • suuusd bi eggs . 284 
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INDEX. 


PAOK 

Spoonji retard boiling.. 1*<20 
SpftMng protlnees hunger 91 

Spkay, eanite uf. ^130 

white. 419 

Spbiho, bestUte •... 324 

brueiog...... 1^4 

orarka the earth •. 1174 
verdure .. • 420 

Spring water cnol .... Ik 9 
ftpHi'klcH •. ‘J79 
SpringH prevent freezing .*172 
Sprinkling to cool rooms ]6iS 
^qniiit eyea »ee douhlu 380 

Staunant water. 

full of woroiH 'Ui4 
s<H>n freezes.. 370 

Stalb beer, ixc . 

eggs otfeiisive .... ‘2Hr> 
Staas, disianee of .... 400 

size of. 400 

iovtsihle by day .. 3Ko 

BceiQ flat.4f>L 

aeeiJ in a well .... 3S5 
Been on mountaius 394 

twiiil>le. 421 

Staiivatioii . h9 

produces ilirtiress , 90 

,f lu/iiiess... 92 

,, leanness... 

M madiieSH... 89 

Straw.129, 

curls. 01 

engines burst .... 242 

invisible.242 

of a kettle .242 

.. locoinotive .. 224 

why visible. 119 

what bec'iDvsAf it too 


PAOB 

Steel affected by light¬ 
ning. 81 

and flint make a 

spark ...••• 100 

pnrple. 200 

msts. 200 

prevented... 200 
Stick bunit makes a circle 

of light. 422 

Stirring f‘oi>ls broili, <Scc. 254 
Stockingsdiiriciilt to draw 

on wliiMi Ufi. 357 

Stones iiroketi by frost 307 

cold... 175 

collect no dew. 2)6 

snnp in tire. 110 

until for fuel . 45 

Storms . 4 

di‘pre.ss the spirits 257 
di.'^riince of told ... 9, il 
follow dry weaihcr 28 
places of danger in 12 
.. fHifety in . 20 
prevail in summer 
and smuinii.... 28 

rare in wet weather 29 
(Arc dow^'cr, MjtlyJ) 
Stove h crack lighted . • 120 
cooling •• 120 

of bricks. 181 

ir<<ii . 181 

on a floor.63, MS 

nisi.259 

„ most in winter 259 
„ not often 259 
H prevented.. • • 260 
settings fall away.. 120 
warm a room •.. • 243 
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SfKATUf elondp. ISH 

how prodaoed • • 139 
Btaaw put over brioko. 873 
„ trvet .... 37fl 

„ waterpipes 378 

Strbkts dark fr. a room 3S2 
aaein to meet .. 398 


%at«*red . Kio 

Sirikingf irou makes heat 
Struggling in water daii' 

gerous. 37H 

Stnceo peels off in frost 37r> 

Sullimates .. 4H8 

Sublimation.. 4H8 

Stidden light painful •. 382 

8loar. 279 

anhydrous . 28^ 

ai top of tea melts 4'IH 
elements of ...... 279 

feriiieiits ..279 


flavours water .... 3(!3 
# left at the bottom of 

a cup melts slowly 438 
makes alcohol.... QaO 
.. cnrboiiic acid 2’^0 
melted by water . • 303 
-specially hot 303 

of lead.4N8 

retards boiling.... 121 
stirred melts quickly 438 

; white.332 

Sulphate of hmc .300, 48H 
mn^nesia 488 
soda...... 488 

ziuo. 488 

Sulphniie acid... 488 

,, and water 32 
Sulphuretted hpdru^iPft . 281 


p**P 

SUMMIB— 

allays boogar A«« Hi 
clothes for ••«••• 194 
makes grease odious 94 
,t fruit phassant 99 

lightning. 11 

Siin-bearoa full of motes 28A 

Sum aflVets eyes.424 

diisales. 383 

dulls lire. 30 

huraens earth .... 109 
largest at lidJiyoii , 393 
not seen *: a «vrll.. 392 

oval.. .. 395 

radiates heat .... 202 
rcllertsd in water.. 393 

scetiiK flat .401 

source of beat.... SI 

Suu-rise brresy .320 

redt cause of I >33, 144 
„ sign of Wet 140 

Sun-set grey . 148 

red.185, 141 

f, forebodealiue 143 
yellow........ 143 

forebodes wet 144 
Super-acetate nf lead .. 488 
Sur llaja of Bengal.... 269 

Suspended animation res¬ 
tored 103 

Swallows fly low.. 139 

Swan ilry in water .... 230 
Sweet wort needs yeaat 283 

SwitiiiuerH sink . 373 

Swimming .379 

intheaea.... 377 
Svpbon explained .... 25t> 
Syrup> boiluig poiut of . 122 































INPEX 


tAltM , fAOB 

Tftble lull . 'IVippcratfire from treoB 167 

TAiMTsi) m^Btoiireil 72» 439 Tempest. 4 

,,inniooniiglit 220 nffi^rtR weather 344 

WAtrr punlied 73 (Srr stforma) 

TiLtow .. 7*0 TbAnmatropp. 423 

wickSf why of roiton* 63 hy Dr. Paris 423 

why not like wax wicks 83 iTmaw burotorter 3ti8 

filee eanillrn, . rnl.). 373 

TaEkinh ..201 (lulls fne. 52 

of c(ipp**r.2('*t t Thentrc (lat*gi r(»Ms •,.. 19 

0(‘riitan silver 2*>2 j Thcmioineiri. 334 

lead. 2011 (liliiTN from a 

silver • “02 | hiittiifivirr.. 334 

ZM)('. 201 I rises rM>iii lifMit 127 

Tartar emetic. 40b , Thick ploiliiiigiiulicalitiy 170 


Tartrate of potash .... 

Tarts have a cup inside 
full of juice ...... 

T aste «•••■••* 

4hH 

123 

124 
442 

Tea cooled by blowing. 

IbO i 

„ by stirring . 

1*54 

„ in a sniirer. 


OBEF.N, delelCI’IOUH 

439 { 

„ poison for flics 

439 1 

Tea put. black eurth .. 

2"j 

preferred by some 

20 .) 

set on a bob .... 

2o:» 

bright luctiil .... 

2<-4 

,, tarnishes 

202 

TKA-srooNt tarnished . 

201 


hrciul gltiven cool.... 196 
why white 418 


11 UNDER . 8 

nfter liffhinntj?.... 11 

bolls (xff'J'uiyurttr*) 11 

deep growl . 9 


distaiire of, toh!.. 9, II 
enet'i on wi'tillit r.. 344 


followed hv null .. 10 

«« 

wind .. iO 

inaiidilile. II 

irregular rour ... 8 

one rriish. 8 

ridiing. 10 


Sit storm,) 


„ by eggs , 'riiuinter-sturins. cause of 4 

Telescopes. 4*12 Tides .. -v'lO 

Temperatl'iik varies.. 3fU nuise uf . -30 

from forests.. •. 167 two rUily . 330 

land .... 30.’) TiOERs prowl by night 3h4 
^ moniiUuiis Oi’A j sec in e dark.. 


ja eea . 3<'5 j sleep ai. day.... ..h4 

• acii 30Ci!Tilea brokenk 'fruat.. 307 
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Timber charred. 74 

Tih b!r»w»*rs .. 70 


Suot'warnicra .... 170 
covered I 

good rnndurlor .. 17'i 
ui (Milcovers, polishil. ‘^00 


•wiinncr .... lOti 

ri'lliTiors. ‘iol 

tarni'h of.. 

( sVc ) 

Tinder blowii .. 101 

ToAhT mill wHter.. 73 

dr? for (he Mick. . 7d 
* 

Ttiinh Slones frosted ,, l!i7 
Tongs rust. ’/<»0 


Trefoil forebodee r«^.. J 57 
Treinulouii appearance 

after jain.. Hf) 

Tube of barometer..., 515 

Tubs dried up. 108 

'rumblera 

Twilight, eveiiin'«f.... 180 
mormiig .. 130 
Twinkling of atoxa .... 421 


rwo eycH....3d5 

„ aee Single.... 3*<0 

,, Use of.38<7 

fires smoke ...... 05 

„ remedy. 00 


prevented.. ‘2o() 
Tords hot from use.. .. 101 

ThsoB WINDS. Ill 

AiliiMtio .Oil 

Iniiiiiii ocean 811.310 
M oiisooiis .... 

* Notlll’CUSt .... dll 

Pminc.8U 

South•ea‘<l .... 3!) 
rridlifigMiioVebotJesrain i .id 

rrHiispureney .. I* 10 

lloiMruilsparfMirv d li> 

I'ttLBr.F.419. 42fl 

iiH Vibration ... 45?9 
I'ltKes barked by a ft.iiih 2 f 

eolliTt drw .211 

cohered with biias 213 
di^rdirtrge !i^li!inn^ 12 
liHik di.siMhiin fug J5.J 
not trust-bitten... 200 
promote warmth , 167 

purify air.. 272 

abuJe uf, c<io! ... lop 


(Jnsilit chealniitB. 107 

l/se of barorneiers .... 8-{5 

clouda. 142 

Htnukf! in cooking 2viH 
..850 

Vallsv vliiuincya smoke 07 
of death ...••• 270 

VAPOtllKATiON . 180 

Vapoou ii cotidactor .. 19 

diiteis from gus i 14 
forms fog .... 2'H 
„ cloud .. .I'di 
of a rarriuge .. 220 
arr»om«.... 219 
sea not salt.. 170 
Vamieb to prevent rust 2u0 


Vats bitnl. 274 

VKOKTAHLeaeatuarb.ne ?51 
airreeahle in summer 9fi 

collect dew .. 2l5 

c/ad the Idowd.. 95 

Jaoeiid cn auiinals ... 252 
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IN 1 >T 5 X. 


riciK 

Vcir^tab^fi exhftle oiyg. 
Vki^civi of clouds •• 831 
liglit.... 3H1 
ligliiiiing 12 
sound •• 434 
tliuiider . 21 
wind.... 3.31 

VoDt peg. VHfT 

Vkntilation . 338 

sD'ifflit bv rirli.... 1^7 


esos 

Wfltrbes dangerous iu 

lightning. 21 

Wateu . 859 

acidulated . 270 

aerated.277 

and lime. 32 

and Hiilphuric acid 32 
Bbhc8 sdftcn. ... •. n(i2 
bad conductor 178, 2 H) 

boiling. 239 

117 
119 
11H 


not by ptxir . 

. 97 

„ bubbles .... 

Verdigris... •.. 

. 4SH 

„ rattles .... 

Vertinil Him. 

. aoti 

„ mtiH over .. 

Vestry cfaiinnevs smoke * (i 

Btnp**. 

Viiifgnr distilled .... • 

. 4K8 

„ swells...... 

VjoLKT blue. 

. 41H 

esrbonic ncid of .. 

colour, rsiise of 

. 4 >4 

cleans dirty linen . 

Violins miiHical ..... 

. 42li 

cold ............ 

Vitreous electiiciiy... 

.4, Jfi 

„ contains heat. 

ViTUioL, oil of . 

. 4HH 

converted to suam 

white . 

. 4K8 

cools slowly. 


Walls to arrest sound 432 
wet in winter .. 223 
„ in a tlinw .. 223 
Wentconiiccitd with dirt !dl 

W \Rir etoihes.. 

colours. 195 

some things more 
ihnn oiherH .. 171 
Wammtm fioin dnnning 107 
trees 107 | 

clearing forests 107 I 
cultivation •. 107 j 

Warming rooms.24S ^ 

Wash hand liasin .... 177 > 
WasuiNOfgoodforheaUh 1*6 

water for . 200, 

, ahould I30t be bard 30(|f 


177 

.33 


dcccini|ioHcd...... 24M 

dc«'[i frer/cs slowly 372 
dried np in summer 1<>^ 
elastic. 245 

ezpanda by frost.. 3h9 
heat.. 

extinguishes fire .33,111 
„ not idwH} s, 33. 30 
flat when boiled .. 
fla%oured by salt4l(>.3 
y, sugar .M>3 
flowing, purs .... 8<i4 

fluid. 3^9 

for sick room .... 73 

washing.290, 800 

freezes at Mirface... 370 
,, unequally... 371 
fr^h,sparkles...... 291 
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FR (roHiitturd) 

I’AiiK 

frozen. 

300 1 

,, by ether.... 

370 j 

„ evaptiraiioii 


air pump.. 

370 1 

fuel .. 

65 1 

furr of. 

2(i4 ! 

bvi*. 

;hr0 I 

u^'ri>ealde to drink 

2!»1 1 

unfit fur wiiithiijj; 

-00 1 

beitietl .... ...... 

‘j:i9 

heiiMi r than iee .. 


hot, M-uhls. 

Ib3 


bow prt*bcrv«*il cofil 

„ hot 1 :/y, 'JO!) 

iiirrense.'i fire . i}5 

in>eri.s 3S9 ] 

kept hot . V M j 

» Pool. Ihj>, Viffij 

lucltit Mitritr, ball.^c. >th3 j 
f'speriaily h< t .■*^’3 j 

mineral .. 3h0 

mixed with bull .. 

boils blower.. 122 
needful for fiiniitn. 

Dot heated ubuve 

biolinfr.. 240 

Qol heatt-d like land 309 
Ohcilhitea ...... . 3o5 


WaTKB (twfi/riitred) PAoa 

Hhcs in u pump,.. Sfifi 
ruuiiiiiK* keopa pure 304 
,, ireeaea alowly 370 
„ „ routjli 371 

„ rixrillnles •• 3dfi 
aaht had for waslig. 3(il 

bc'iiIiIh. 133 

sea bnteki^b .... 304 
,, St Jdoiii frozen 371 
dhulhiw, freezes aoouo? 1 

bitiiifiera. 113 

BluckviiH Oliine . • 30 

Hoapy, hubbies .. 3(i3 

soft. 291 

,» best for Wttbbing 302 
soflfued by ttHhoH 302 
sparkles 279,201 

apriiig cool. 1H9 

„ seldoiij freezes 3 73 

BiBgiiniit. 304 

„ full of worius 304 

stale. 283 

swells with boiling 117 
tua^t und, UM« of 73 
warm when frozen 371 
will iiotbubble witli- 

oiu soup. 365 

(Ser ToiM^ ire.) 


pump. sgrecaUe .. 291 Witek piphh burst by 

hard . 300 i frost....364 

sparkles ........ 291 J onveied with straw 376 

purified . 7.3 Watering planIHbysaiic«ri36 

purities bins, dec. 290 j rooms ...... 103 

putrefies . 304 i streets. 106 

ram, not bsh .304 . wheels.169 

„ snifdUoffeti.xIy. 603 Wavis.. 329 

.. soft.^ 302 cause of breakers 3^9 

reflects auu bv « n 393 sjon v .. • • 33& 
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INDEX 


f »np 

Wax .. 75 

rui'lles not Hnuffod S3 

WEATrfRR ftfFficted by 

tempostH. 313 

weight of air .. 33 i : 

glam . 3:W ! 

protmoHtics of ... 140 
I, fr. animaU 151.155 

cIoikIh. 13S, 111 

flowerfl. 157 

rainbow . 110 

aky. 140 I 

mm-rim . 140 

■un-aet.113. 110 

rules for. 337 

sndden cliAiigu 

Tiia. 344 

told by barometer 331 

toys. 357 

WxLL-Hinkers use lime *207 

atarascen in. 3'^)2 

sun not seen in ... 302 
W('8twmdpromotosdew‘2’2.> . 

rainy . 3-21 j 

Wkt clothes give cold 104 . 
„ safe in a storm ‘2*2 ] 
feet dangerous ... 104 I 


r^or 

WiiEciiB catch fire ... 103 


groasod . 

103 

kept cool by water 160 

Wheel-ruN frozen. 

367 

Whotilwright. 

125 

WlIITR .. 

416 

blisters . 

108 

body linen . 

104 

b'^nes . 

4*20 

cloth cold . 

194 

clouds . 

419 

crust on ch»tlu!s , . 

170 

colour, cause of... 

419 

dresses for summer 

194 

,, not for winter 104 

fat . 

419 

froth . 

419 

lily . 

4'!» 

lime . 

410 

mist . 

1.50 

salt . 

.^52 

snow . 

.351 

spray . 

419 


3 5 2 

thread .. . 

419 

vitriol . 

4S1P 

Wp Ks cotton, Knuir*w] 

1 S3 


linger cold. l‘»i j not of wax light S'? 

indicationa of 145,110 1 gas of . '204 


kindling . 45 long, haveanob32 

night oppressive... 150 not upright. S2 

rat safe in lightning 22 Pdlrn^T’a not sntifT''I 3 2 

sh'^ts... 164 rekindled q[aickly, 53. 56 

signs of. 145,146 smoke . 84 

auminer brings cold 166 Srr caruVe*. 

walla . . 228 I Will o’ the wisp. 293 

weather painfal 14.5 150 j Wivp . 3<>0 

Wotteat months. 346 i atifects barometer 337 
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4B7 


iKD (coniinu^d) * 
„ c)oij()« • • • • 
tfter ligbtiiib . • • 

titered by «\oud8 
„ eLetriciiy 

^ wuntaiub 
^ sets • • •• 

roiuuou of 
eHrtli •. 
Vringti clotids .... 


FAOK I'AUB 

184 i WiMDOWA blare titb ^itn iiWi 
10 not at uooii •. • . Stfl 

310 draught of. 880 

]3ii covered with fro^t t21 

808 n M niiai 21Q 

30U coitiage dull •... 220 

r rattle .436 

808 \^i'ine glahaea (^»Vr gtat») 

142 /U me, leiiiifiitatiiiii of 240 
822; made without yeafit 283 

322 ' Bout CHUbC of •... 2H0 

3()() WiKTLK cloiliing.. 182,104 

ni70 iMtId. 186 

, 134 Itioni<)ic» hunger 03 


ram •••••* enur L’llll^v VI • • • • 

etnee of.. Wiktlk cloiliing.. 182,104 

chimneys biuoke fr< nil 0 cMtld. 186 

jhangeBi'loudb 131, 134 Itioni<)ic» hunger 03 

eold .. 178, 1H7, 320 AVisdom or God 
J iapels clouds 134,148 Ace 6’oif« gfWnrii5, 

„ fog. • 2ii& Wood AhlieaBolteii wuut 882 

drawa up fire .. • • o2, bums .. 4# 

dries litu'D . 8'}3 „ spoutaueoualj 

tfifecta OD air ■ *.. »'01 eharred ..m*... 74 

barometer .M;i8 hut tt one end, eold 
'*ccla but hoiiM uiiiih lt*'7 at llie other* •■. 171 

generally eold 187 ignited by friction HW 

In Kngliind. 817 kindling.42, 4«i 

inrreabea cloud'* .. 134 ,, dry •••••• 46 

Dtar inotiiiiaiiiB .. 808 *, wet...... 46 

Ola morning .... t28 made Incombtintible 46 

evening .... 8«'8 aenda fotth a|»arka 110 

prevents dew .... 214! snaps ■•••••*.•. J08 

will not melt 180 


regular.... ..810 1 


#varies ..308 ' Wooden handles. 173 

velocity of .881 Woodpeckers cry before 

varica .... 305 rain. 166 

Wool bad conductor.. 172 
t JSnijflondt monsoon, morfh, collects no dew •• 216 

Hfufhtvestfdtc, iradt urinds, warm ..•••• 182, SAO 

Greece, ^c. ' Woolleh cloihiug.... 1^2 

udini! nassaMB echo 482 < kettle holders 178 


Sc# England, monsoon, north, I 
south, vest, dtc, iradt irtnifs, 
breeze, ^c. ' 

Wiudiog passages echo 482 





















INnF.X. 




PAf>K 

raoa 

Work jgrodufeii tn'o^'er 

10 1 

i Yeiloit flame luminous 

48 

Wound bruigK bJooU •• 

8a 

Dititiuni ttme .. 

419 



akj higu ot raiu 

Mfi 

Yjcaht. 

S8'J 

KOli|). 

3r>l 

makt'H light breud 


auii'tiet raubt* of 

143 

woi t. 

i/hO 1 

„ bigu of urol 

144 

not U!>rfi in wino .. 

1»K1 



iifled in bicving .. 

nt)*.' 1 

1 Zi<. 7ag lighiDiiig ,... 

. « 

Tellow roloiir . 

4il 1 

1 ZiM' a iumltirior .... 

172 

of .. ‘11 :i, 

4 24 ' 

' tnn>''>h of,. 

261 






GLOSSAKY. 


Jaatie calln) 

Ti/rir 

n« 

Affn>iia M 

Si 

Vaalic w 

■i 

SafiiAvnr., „ 

Safinka/ Jiaminm „ 

Ain* 

as 

iren 

fi 


1 /irr.. 


l'*iiitillra V iiii jur“ 
Juii I <il I I MIiI.B) 
Aduu ti'iliv 
hi It of I i.iiiim9| 
Oil nt Vitriol 
Alnni 

I'tNkit'r <4 I'Afift 
(iiri til < I'pi-rru 

Uluf \ iiniil 

1 (i>oM\ 

Oikubtr hAlta 


St$f/'A. called VThilt Vitriol 

, t* tlrut* nf I'itia»k „ haiipelfc 

I „ hi'trr M 1 uiiBT i auntie 
PrwMfu/e oy 1 ofanA ^ Viuomaii liluc 

TurtiLit / otaaJk I<u< iirile ^alt 

‘ tif ( nfifigr „ \ri«i|t.rin 

ifufifirr • t >»t.a M ^ hl'le halt. 
tiMiMojlfad CiOti aiJ 

; i'«r6. mf jlMmonim ,« ^nlr |iti|C Balia 

,, Itiun „ 1 balk llarlite.&c 
• imft. atKf. !•/ Lta4„ hUKur of 1 rail. 


hvouiiAva* ate chemval pr* paTiktU>na, tkr ImaU of whirli In fcrneialtp quirk* 
jUver lit roaaonivM *1 ni'0*t»a, it f qiin knlirr In vxitHpaiiAril, rilliti 
eiTiiel. fKillt'i a t'luy. ««t noMit. other Hcumiu- anti in a aubliuiaic 

oilliuut qulckaiWcr. 

bnai iMAtiOM la a aimilar proccaa to diMlllatlon; oulj ecttda (nxi-h aa metala 
•ittaaipltijrcdf loauad of ftqNida. 

N.II — It ttiajr be prolltal'lr toeemlttd the pnrti that oticc tkc termiiiaitno 
** oiia'^ln unew. it iBiplita llmt tJkc auhnlaiiir lutn U*« vx\!>cn1baii alien ihe 
tefinlnatioa " ir 'la odi.rd->thka aulphoroua acid coui>ina lean ciaystr tkao 
aolphuricacUl, Jfce. 


* OUtlUrd vineirar lAMliMpMrtor Wttltd arHie and. 
f C Itric acid la a rtrtbtf e&aiMllk»iva»i aucc, p<rpatad fraan thejolro d 
lainona. ^ ■ 

i *>aH of lemoaa ia rvatlj a a coaipotuiil of two o«vt«a 

of n«»h« ai'iii and oM 







Il&EO£i> ft S 0 H 8 ' ESITCftTICirAI fUBLIGATIOlU 


ASTRONOMY. 

Barlow’s Astronomy Simplified. 32mo, 

fOVlT, ^ 

Guide to the Knowledg'e of the Heavens. 

Uy Ur. &Ian.v. In Uu«»iliun ttiid Answer. lllusiratioiiH, liiiuo. 
L'lolhf 2». Gd. 

Guide to Astronomical Science. With Dili- 

KruniH. yty Uu. Mann. Thu-k iSnio, floth, 3 h. 6d. 

Middleton's Celestial Atlas. 4to, plain, 

hall-hound, I’h. G<J.; colourt'd, lo.s.; ctdouivd, cloth, Oa. Gd. 

Middleton's Companion to Atlas. l2mo, dwth, 

thi. 0«1. 


ATLASES. 

Jairolds’ Companion Atlas. Sixt/'fn hoauiirully- 

colouivd Maps. .V to und uH gihcT ruccul 

Klcnicntary Gco,:;niiitjU”f. riicc Id. 

JaiTolds* Readable Atlas of the World- Six- 

ti‘i>n lM.*autilully-<‘ol(juiiMl Map** Pner Gd. 

Jarrolds* Larger Readable Atlas. Twenty-four 

tMMUiiiui!>-«-oli>nn'<l MMp^ Ntiini'H ot I’l.urs and Outlines o( 
Countries n)o«t dHlimtly printrd. 4lo, rlotli hack, 1 h. 

Jarrolds* District Atlas of England and 

Wales. FiL’hf laMutilully-tolnuicd Maps o( Grouped Cfrtintirs 
, ^ -—Northern, North'Midland, &r. l*ii(;t:4d. 

Jarrolds' Standard Atlas of the World. 24 

hcuutiliillY-Cfli-urcd MajM, iuiiudiii^ lliu Uudricl .ttlus uf 
i.iiiilaml uiid Wales. I'luti Is. 

JarrJlds* Atlas Geography of England and 

^ Wales. liic Uistnet Atlas (H Miipn, with conc'rpoitdiok^ 

• LeiUtona facing the Maps). I*i1dli‘%l. $ elottit Is. 

Jarrolds’ Atlas. Geoipi^y of the World. 

ConnUtinir of i^ixu>in la^'itttuflyHKlIoured Mapis, with corres- 
l>oufliug lA?'‘SoTl^ tai'ini! the Mapa. f^rice la.} chdb, is. (id. 

Jarrolds' Complete Atlas Geography. By J. 

}}. CttwiiAii. (JonsiMin? of Twr-nty-fiiiir tieauiitully-execnted 

Maps, with ?oirua{M>ridiu^ Clo.h hodid-v, 2a. Gd. 



JABSOLD ft SONS’ EDITCATIONAL PITBUUIIQBS. 

ANIMAL KINGDOM. 

Jarrolds’ IlMstrations of the Animal Kin^ 

dom. CJroupc'd aiconlin!? to (Iaka or Order, aoci beautiful^« 
Coiburc'd. (Joiii[jii»in(; '2'Z’<i lllu.strations. 

SiiRkT I. Ordrr Bimann —Thfi Jt'trfS of Sfankhtd, 

,, II Orilrr t^uadrumaiia— U(iHimaf§. ApM. 

I, III. OriliT Chi» rojitera ~/r#r'ji/-/u«f*c/f'rt 

()iiU‘i IntfctivotA ~ I'lHt MtuHmnls. llt;dK' 

It IV. Onli'V Cftrnivnrft 'li— I'l^sh-rmnut Mnmniola 

suli-'MiJ -1 D:KXti:;rA(1a (1)—l.ioiH, 'I’li?* i.s. Cuts, A£C. 

It V. Ordrr Carnivora "J l-iitth-mtiUff Maunun'ii * 

Sub < DtKitti'’;-vda'2| I'oxik, tStc, 

Suli-or<l« r SMiii'k’’anljgTada ■■ li ulwor-, Wj*iiNrln,Ott<*r»,& 0 . 

•I VI, ()r<U r CarriVwia i *•; - Fn'>)•-/aMumtitnh. 

Siib-iM(U t Plantigiada Ib'.ttK R ii’oouh. 

.sub-**ii|ii Piiii.tiH (lia -.ill n-^ Si .ils, ivc. * 

It VII. (K<U'i I'iilriitiita - Alimunfilt, SlutliM, 

kill i-.'ifi'i 1, iVt 

Oiib j Hoilrn’iA' th ittritf/f Miniimnh. It.ilH, IJnroM, »Vi*. 
i. ^TII, OuI'T RunsiMiintii I’ • ht'n-intd Mumtnnln. Oxon, Anti*" 

liipi’s, I • > V ■», >1'' I Ji, \c. 

I, IX. Onb r RutntMuitia V - ‘J n Jkr-tmmuh. Cumctu, l.lAmuit, 

(til i>li 'll I I't. >vi 

X. OrtU'i PaihybiiiMia T'>i*k-'‘ktuHrd ymmmnfn, KN'pluntfti 
Kliiii r< I'lH |( ri;M'{i it.inuii, iVr.; lluriHi', bra, Aic. 

,, \I, OnU.M tVfar»'ti in d It ’iimiitfn U \‘C 

I, XJl. Oitb’i'BXatsdt ia!ia iKjir JA/ma/ri/ft. Kt>nKarcMMi| 

OrdiT Monotr^mata^ VmmnmfM having a tinffJt vrui. Ma«> 
liniruiiK ur Pvit'k-liill, ici\ 

Pi ire, MtuinTisl ou t aina’s and Vuriiishcd, «jach. 

riu! HANDPOOK to jii’i’iimjMny t)u* above Srrir.s, ]»roi»arud by 
\V. J. bTF.i'.UAM), ItCciMUT bn Nuttirul lli-tnrv at the Home 
and Colonial Tjainiiii; Oullcufi l.«iiidoii, will be found vciy 
to TeatluTs :nid I.n 'u.cr'.. I iotii, . 5 . 4 . '* 

Children's Picture Roll. Natural Histoiy, 3s. 
Caterpillars, Butterflies, and Moths; ilw-dr 

^larim re, Itahita, and 'i »un>rorniat' llj \.uy <X‘ Iii.i..Ann ii 
Kittiiv. Colouri'd t'rimtispievi:, ii.ustr.tlti:ia, IJino. cloth,'i». * 

The Observingr Eyet l.tCt1ers to <*biblren on tlii 
^Ihrre Lower Ibi ;.<;toiiii uf Aniuial LitV'—lindi.itH], Articulated, 
and jdoliu$cou8. <\)loui«d I'rontLsRicrc, and numeruu.A Wood¬ 
cuts. tVap. vlwth, L’s. Gd. * * 

What is a Bird 9 The FonaM of nird*^, their InstinctA, 
nud Tfie tu I’loirii'U wr ibloji'd. Ity ihr \utiior of "llie 
uiis«!i‘\i*’vr M\e." \\(if>diu'v tiiiik ismo. tluth, 2a. G<«. 



JASSOL& * BOSS' KDOCA310SAL FUBUGAHOSB. 

' GEOGRAPHY. , 

Jarrolds' Sketch Map Copy Book and Ctoo* 

• graphy. AUapltni to the New Cudti. 3(1. riich. 

Book I. For Standard IIL Enidand and Wuloa. * 

„ II. ,, IV. Brotliind, In-hiui, and Col<Hdea. 

„ Ill. „ V. Kuro{>o-~rii\Mr:tl tind iNdilicat 

f, IV. ,1 YI. Asm. Alnco^ ttiiil Ainoiii'a, 

Also in Sheets, with Spn^^ for 0>ipyin^. In i'arkeU of 12, 1^ 

Cowhagi's Geography. (nijtirc turu^x,) 

Corrected to BerLm Coug^rofiB, IhTS. 

Book 1. Standard II. Delinu. dm, riikMt«< of (A*iniuR.s. Form and 
Motirnis id the Earth, Luith^H Siiiu-o, und iiioKt striking 
rhvHicttl FiU'ts iMipalarly ripliiineii. i'l.ie 2ii.; cloth. :kl. 
Book 11. standard 111. and \\atcH. ’Jd.; cloth. 3d. 

Book ill. Standaiii iV. Scutluad, lid.in<J, ludui, and C'uLuuiee. 
i'rice 3d.; cloth, 4d. 

Book IV. standard V. Europe—rh\sii::a] & Political. Cloth, dd. 
Book V. Standard VI. Asia, Al'ncii. & Ammi. a. Cloth, tid. 

Jarrolds’ Geographical Tost Cards. By J. II. 

CuwiiAM, WeatiiiMiHltT I'l .(iiiuii; Ati.ijfird to Standards 

11. to VI. In Fite Paikcts, pncc K<i. per l*aik«L 

The Complete Standard Geography. By J. II. 

tuwuAM. Price hd.; Si 

6 jiisutn i’arU 

Pari I. General (i cognpiiy. I’l i>;c 3d.; doth, Od. 

Part II. 'Iho Hritish P.'-h i* 2iJ. 

The aliove arc arranged in l^eosoOB, wiih Dumerona Exercises toi 
iJoiTie and Paper Work. 

•Allison’s First Lessons in Geogrraphy. Fox 

the use of the ^iursery und Junior Ulia«-ua. Ibmo, suff omSTi 

Bd. *, c|pth, Is. 

First Book of Geography Made Kasy. By 

Aldih. 18iao,«tiil'covers, Is. i cloth, lB.4d.^ cloto,' 
I frith maps, U. Gd. 

dThe Illustrated Manual of Geography— Phy- 

and political. By Kdu*aui> Faum, F^S.A. lUO JUlas' 
trationa, 12iuo, cloth, 2s. 

MBlfy Lands: a Glance at the World and the Pc«opIo 
lA a. Several lUtihinttiona. Cloth, It.; clf»t>L boarda, 1 b. (id. 

Our World : ite cities, Mounlaioa, Saoos, Aa 12uio, 
cluth, 2a. 


9 



JARBOLD ft SORff EDUGATIONiX FUBIcIjaATlONA 

ARITHMETIC. 

Taylor's Arithmetic. (Empire Series. KcTisM 
to meet the reqiiiremonts of the Man<l«‘1lA Code, by D. 
MiLRWooo. Id SiK Books, 2d. each. Keys, 3d. eat*.h. 

The Comprehensive Arithmetical Test 

Cards. Arranpied by Tikpant and Dawkins, on an 
ImproTod Solf-Tc>sthig Metiiod. Each srt i.s printed <m 
a diiTorautly eolouniil cariL In Six Cards 

in ouch. Price (with Kkt and Totti), 6d. each. * 

Taylor’s Problematic Test Cards. (Aritli- 

iiictical). f'ivo Park*(Standards 11. to VI.}, 20 Cards 
in each, with Answer Card in Duphcate, 8d. each. In 
'J'hunib Cases, Is. each. 

The Empire Arithmetical Test Cards. 

By I). Mauw(X>x>. The Scries coonsto of Seven 
3(i C^anls in each cam), and 1 Key, double rurd, folded, 
cloth l>ai'k. PiUL'h Standard is printed on a differently 
coloured Card. Price (with Ket)^ Is. in Case. 

Jarrolds’ Examination Papers in Arith¬ 
metic. By C. (KiTlCNBY. The Series oolussts of Four 
Puc'kfds; each Packet coutiuns 100 Sheets (4 each A to 
Y), with a Key. Mec 2s. <m 1. iw Packet. The hiwk 
of each Slieet is ruled fur Dictation Exorcism's. 

Mathison’s Quarterly Progrressive Test 
Cards in Arithmetic, btandards 11. to VI. Four 
Paokets in each StuiulonL Price (with Kky), 7dL each. 

Taylor's Ecleotic Arithmetic. For Eiementarv 
8oho«»ls. Paris I. to IV., Id. each; Part V , 2d. Ki-rrs 
to Parts I. to TV., 'id e.u h; to P.*irt V., 4d. 

Tho Five Parts in One, complete, la Complciti Key. la Cd. 

Reed’s Arithmetic for Schools. Part I. 

(StandanU I to 3). I'd.; Port H. (StaiiflnnlH 4 to j}, .'kL 
Complete, with eloth bottle, fid. The Kr.v. 3d. 

Jarrolds’ Practical Table Cards. By Fonn. < 

In Throe Packets; 12 Cards in ctich Packet. Od. each. 

The Handy-Book of Mental Arithmeti^c. 
By J. W 0 LI.XAN. 12ino, cloth. Is. 

Jarrolds* Arithmotical Tables. 32 mo, id. 



JAERO^D -1 SONS* mCATIONAL PUBUGATICNS. 

READING BOOKS, LESSON SHEETS, 

ETO. , 

Claims for' Kindness to Qpd*B Creatures. For 

and UirN. AucTdotM 9f Auiinalai cto. By Mmn. W. li. 
WfoLfcT. ChKb, Is. 6d. 

The Merryweathers. A Tompemnce Story for Boys 

Kiiii (firlK. By Mtts. W. Up WitfLKY, Author of Our lltnin' 
Woik/’ &c. doth, la. 6d. 

A*Roadinff Book of Enfflish Grammar and 

Analysis, lir Mus. W. 11. ^Vioi.i.v. Chiih, la tkl. 

Black Beauty* The Autobiography of n Horae. Hy 
Anxa hF.wixu Cloth, la. tid. 

Adults' First Book. 2d. 

Interesting Beading Lessons for Niffht 
Schools. Parts 1. and II.t 'id each. Com ]ih tt\ doth. 4(i. 

Headingr Lessons in Poetry, i-'mo. ciotk, ud. 

Children's Picture Boll. On IIoHits, iis.; in Sus- 

IM-nding FoSo* 6b. 

Leamingf to Bead. For Children. 12ino. doth, fid, 

“Beaming to Bead" Lesson Sheets. In Two 
Puits. In f>ltpcta for niountini;, is. 4&. each port; on UoUcra, 
la. fid. each [lart; Snsfiotidiiig l-'olio, *M. each part. 

Xn Lsrf^er Type. In sheets for untin'/, 2a. hd, each pert; oi. 
Kollcra, 3a. uath part; SmpendiiiK Folio, Cti. ciu-h part. 

Jarrolds’ Coloured Alphabet and Object Pic¬ 
tures. 121 X 20 in. Ten in n rira. On gilt inouldiiiu, 
3a. fid.; HKmnkd on 10 boanla, varumhud, on 10 roUcra, 
eanroa, mounted and varnished, 15h. 

Bible Pictures and Bible Words. Twt‘iifcy-four 

tiiinpli! Narrativea for the Family and Kiho<'l, in the very Word-, 
of S<ri^^turp. x 20ia. Tile ]’irture.attredc»i;(ned % Jtiiix 
Franklin*. 

In vrrapfier, <m gilt monldlog, 2a. fid. 

Bcautiliitly coloured, fis. 

Mounted m 24 l>uards, coTonred and fimiahcd, 24a. 

The “ EImpire ” Folding Card Alphabet. No. i, 

lioman. No. 2. Script, rrintr 1 in t«o ^oum, BKiunted on 
bvuida, willi cloth hinge, la. fid. eaifh. 



4A;1&0U> ft SOBS' EDUCmOBAL PTTBTiIQ&TIOItS. 

HISTORY. 


Raadg'Book of Enerlish History. By LKr;a)i 

atiil Oladmam. Fcap. 8vo, cloth, 2 s. 

AUc in the foUomntf Diviaiom, and adapted ty the 
reqmrtmmU of the Itevia^'d Code, 

Honk I. Ts the Xonuan Conquest. Cd. 

Hook ir. From (hi* Noriuan Conquest to the Accession of Il< i;rv 
Vll. Is. 

Book III. From llenry FlI. to the Present Time. l£^6d.e 
Ai*o in thf/oUowiuf iVrr/s, pHee Ad. each. 

1. From u.c. Ioa.d. lOtid. A. From a.d. 14S.5 to a.d. 1(^03. 

2. From A.n. I(Hi6 to a d. I327> 8* From a.p. ltiQ3 to a.». 1714. 
H. From A.t». 1327 to a.d. 14^. C From a.d. 1714 to a.d. 1876. 

h 


Compendium of Universal History^ 

cloth, iis. UU. 

Aiw in the foitmtn'ng JHvuiotaa* fitiffeovorot 9d. / olotht lo. 
Ancient liistoiy. Mfidem History. 

The Aliddie Ages. Historical Queatiolis. 

Dr. Brewer's .Allison's Guide to En^rlish His¬ 
tory and Biography. Fn>ni the ijivoston ui Julius Cmtsir to 
the year a.i>. l^rO. iSmu, cloth, 3s. 

Dr. Brewer’s Guide to Roman History, r» om 

tliQ ]!^irlic«i FciioU tu the cluso of the Westorii i!Uui»ii«. Ihino, 
doth* 3 ». ikl. 

Dr. Brewer’s Guide to Grecian History, 
Mythology, and Literature. iSioo, cluUi, 3& Cd. 

, Dr. Brower’s History of France: Sewial, Puiit- 

u'ul, an4t Literary luought doau to the year ib7d. Crown h\ o,. 
«lotb. da,.; 

Dr. Brewer’s Smaller History of France, in 

ilut;i>iif>n and Answer. Brought down to the prcj^ nt time. . 

cloth, 2s. 6d. 

A Beading Book of ESnglish History and 

Biography. By the Uhv. W. Lkouc. With Exauinativu; 
Questions, cloth. 2s. 6d. Without (iluc^itions, doth. la. 6tl 


The Child's Pathway through the History 
of England, In Uuostinn and Answer, With UeaiU of the 
borercigns, 18mo. Mjwed, Gd. 


A Chain of Historr* 

ISuiu, doth, Is. Cd. , 


By STLrHKM LAKGTrni 




AN ENTlflELY NEW SERIES, 

AitrnFo HOfT OF THE snooErTiONS OF EX. iespIotoks, as 
FK lSEETEi) IH THHA EtOfi^T REPO&TS. 


By S. B. TAfT. Author of **Homo Lesson Books. '* do. 


THE^EIMFR. 

Part I,, *5- ppM 1*4 Illuf»tmtion«, !M.; 'M. 

Part II., pnfpe», 17 Ultuttmtionfi, Ed. \ cUiUi, 

Complete, riotb, Fwy RfroBifly bound, 64 i>«^< m, 

41 llhi‘<lrpHoDii, price 4d. 

BOOK I., Edition A., largrc type. clotK, 12H p»p. s. 

t!:t lllui^tniiicnH, price 8d» 

BOOK I., Edition B*, »‘ninll«r typo, clotb, yr, pn^t> 

price <k1. 

BOOK II., clotb. 12ft palgr<•^ 27 Illuetrutlcnv, price 8*1. 

BOOK III., cloth, 160 pogtio, 1ft llltwtraiioim, prii«* 

^ IthL 

BOOK IV., cloth. IPS popre, S.'* llltif'+^rnffon*. pricM) I-* 

Bnr.'K V., cK;lh, 224 pn{<c**, 2l» lllufitrutionfl;, priir 
le. Sd. 

BOOK VI, Sixth nrifl Se venth StJ*Ti*lnri?«). cloth. 

hO J nil'll I utiojiH, pint'C 1 m. <41. 


4 The PKTMT;I? LES®Oys nre al*<» iWncrl in lar^re Pheof- * 

24 X 12 in.) cTitithd, UBS EKPIRS EEAPIFCt 
fHFETS. Firpt and Second Seriee (c<*rr<Kf’Oiidin;r ^Mtll 
U»< Cmt iind second y ortf of the Primer), in ornaiTicTit*ii 
wra]»per, nnd f-mtnp)y tnoiinted on f^ilt moulding, pric** 
each Kcrics; rn 1ft thick millhoarda, Sfix. each 
aiul on D mi<iUx>ards (hack and front), 14 m endj 

Mjriet*. 


..•ARnOLO A SON<). 10 A II. VI^^ICK 4-ANE:, londom. £.C 



jA>^u>« soirs’ KDDCAinoirjj:, FUBucAnoas. 

SPELLING. 

The Progressive Si>elliiiir Manuals. Armnirad 

moet the reuutremecitii of the Sew Cutle (its78) in Ih^ailing 
ami Writing. Itv Thomas Mathihon, Autbtir of '‘Quarturij 
rrngretwivo Tost Cuds in Arithmetic/* Friio 2tL each. 

Blundard 1. ComiBott Words suitaMy arranged. 

II. Selected Words with Mnuning'.. 

III. Word liuilding. Saxon and laitin Affixes. Dcrirt 

tires with Meaniims. ^ ^ 

IV. Saxon and l.utiu Frc^ea. lAitUi Uonta. Derivanva*. 

with MeuiiingStf 

V, V. I..atin Roots, continued. Beriralives with Meaningt*. 
•, Vi. Greek Fn tixesand Roots. Derivutives with Meanings. 

Furc Latin and Greek Nouns. l.Aiin and FroTicb 
'Word.sand Fhroaea. Words derived from various 
Tainguagc^ * 

Martin’s Intellectual Spelling Book. Contain- 
iiig iho correet d^itiiliug and Frouunciatiuu of 10,000 Worde. 
rjriio, cloth, is. 

Martin’s Intellectual Expositor. The McanLigs 

of 5.OU0 Wt>rds. witli Tables ol Fiehxco, Affixes, Fiimitive 
Roots, &c. 12mn, clutii, Is. 

Spelling Lessons in Script, l^rico id. 

RECITATION. 

Taylor's Becitations. Fm Fninl TeadictB and 

t>ctk4ilars in l*ublic hleuicataiy Schools, in the tollowing Six 
Fuits, 2d. eurh; cloth, lUl. 

Fail 1. Selections trom Scott's **Lay of the Tost MinsM," and 
*' Liuly of the Luke." With Biography and 
Fait II. Selections from Soott'a together with 

Lord Mflcaiiiay'a ''Spanish Armada." and Ooii^r'a 
" Mother’s Ficture." With Biographies and Notes. 
Part 111. Selections from Wordswortu's ** Excursion," Goldsmith's 
"Deserted Village," and CrahbeTs Poetical Worka. 
W ilh Biograpiiics and Noftn. ^ 

Part IT. Selections from Sbakespeare'a " King John ** and ** Ifer- 
chant of Venice." W ith Biogninhy and Notes. 

Fart V. Selcotioua flrom Shakespeare. JUltem and Vennyson. 
With Biographies and Notes. 

Part VI. Selections from the \9(orks of Hhme, Sonther, lYallam, 
and Lord MucauLt.- \\ ith ]*'ograph^ S'hI Neses. 










